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Lockheed Enviromental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARTIN

April 26, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
3350 George Washington Way
MS B1-35
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
WHC Document Control No.:
SDG No.:
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0320596/0322596
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The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on March 20 and 22, 1996. The temperature of the coolers
upon receipt were 31C and 41C. Sample containers received agree with the chain-of-custody
documentation. Sample containers were received intact. Samples for nitrate/nitrite analysis
were not received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

0004



Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: 0400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this b.atch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), duplicate
sample(s).

Preparation and Analysis Requirements
* One water and one filtered water sample were received for LK6649 and analyzed in

batches 320 bh, 320 bhl and 320 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOH8G2 L6649-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8G3 L6649-23 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
I _ Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8G3 L6649-12 DUP 9050 Conductivity

Holding Time Requirements
* All samples were received within method-specified holding times with the following

exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate.

Method Blanks
* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
* All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

April 19, 1996
Date
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), duplicate
sample(s).

Preparation and Analysis Requirements
* One water and one filtered water sample were received for LK6649 and analyzed in

batches 320 bh, 322 bh1 and 322 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOH8FO L6661-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8F1 L6661-24 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8FO L6661-12 DUP 9050 Conductivity

Holding Time Requirements
* All samples were received within method-specified holding times with the following

exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate.

Method Blanks
* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
* All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

April 19, 1996
Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on March 20, and 22, 1996. The samples were logged in
as L6649 and L6661 and were prepared and analyzed in batches 320 btT for total
metals and 320 btD for dissolved metals.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits.

Shellee McGrath
Prepared By

April 26, 1996
Date
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CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 418.1

Analytical Batch 032496PM-418.1

Client sample BOH8G2 (L6649-8) was the native sample
Spike (MS) and Matrix Spike Duplicate (MSD).

used for the Matrix

The samples were extracted and analyzed within the required holding time on March 24,
1996. All initial and continuing calibrations met criteria. Total Recoverable Petroleum
Hydrocarbon (TRPH) was not detected in the Method Blank (MB). The compound recovery
of TRPH was within QC limits in the MS, MSD and Laboratory Control Sample (LCS). The
Relative Percent Difference (RPD) between the MS and MSD recoveries was within QC limits.

Analytical Method 413.1

Analytical Batch 032596AM-413.1

Client sample BOH8G2 (L6649-4) was the native sample used for the MS and
MSD.

The samples were extracted and analyzed within the required holding time
1996. Oil and Grease was not detected in the MB. The compound recovery of
was within QC limits in the MS, MSD and LCS. The RPD between the
recoveries was within QC limits.

Prepared By
Patricia Lonergan

on March 25,
Oil and Grease
MS and MSD

April 26, 1996

0008
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found
on the preparation sheets and calculation sheets of the attached raw data for
each method.

Holding Time Requirements

All holding time requirements were met.

Gamma Spectrometry

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),
LAL-91-SOP-0063. The samples were analyzed in workgroup 35166. The instrument
calibration verification met criteria. The method blank was within QC criteria. The laboratory
control sample (LCS) recoveries were within QC criteria. The duplicate (DUP) recoveries were
within QC criteria. No re-analyses were performed.

Gas Proportional Counter

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroup 35168. The instrument calibration verification met criteria. The
method blank was within QC criteria. The beta LCS recovery was within QC criteria,
however, the alpha LCS recovery was out of 0C criteria. Since all other QC criteria were met
data quality is not believed to be adversely affected. The matrix spike (MS) recovery was
within QC criteria. The DUP recoveries were within QC criteria. The MDA exceeded the
reporting detection limit due to the residue weight limitations forcing a volume reduction, the
associated samples were flagged with a "C" qualifier. No re-analyses were performed.
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Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0065. The samples were
analyzed in workgroup 35403. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. No re-analyses were performed.

Liquid Scintillation Counter

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 35178. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Andrea Tippett
Prepared By

April 16, 1996
Date

0010



- LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Mar 21 1996, 04:02 pm

Login Number: L6649
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD_ Bechtel Hanford Project

Nabrin Cu

L6649-1
temp 3
Location:
Water

L6649-2
temp 3
Location:
Water
Water

BOH8G2

156TMP-1
1 S SCREENING

BOH8G2

156TMP-1
1 S 6010 ICP METALS
1 S 6010 ICP TRACE

18-MAR-96 20-MAR-96 24-APR-96

Hold:14-SEP-96

.18-MAR-96 20-MAR-96 24-APR-96

Hold:14-SEP-96
Hold:14-SEP-96

L6649-3
temp 3
Location:
Water
Water
Water
Water
Water
Water

BOH8G2

153
1
1
1
1
1
1

S
S
S
S
S
S

300.0
300.0
300.0
300.0
300.0
300.0

18-MAR-96 20-MAR-96

CHLORIDE
FLUORIDE
NITRATE
NITRITE
PHOSPHATE
SULFATE

24-APP-96

Hold:15-APR-96
Hold:15-APR-96
Hold:20-MAR-96
Hold:20-MAR-96
Holds20-MAR-96
Hold:15-APR-96

L6649-4
temp 3
Location:
Water

L6649-5
temp 3
Location:

L6649-6
temp 3
Location:

L6649-7
temp 3
Location:

L6649-8
temp 3
Location:
Water

BOH8G2

156RAD1-03
1 S 413.1 OIL AND

156RAD1-03

156RAD1-03

156RAD1-03

18-MAR-96 20-MAR-96

GREASE Hold:15-APR-96

BOH8G2

BOH8G2

BOH8G2

BOHSG2

156RAD1-03
1 S 418.1 TPH

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

24-APR.-96

24-APR-9E

24-APR-9t

24-APR-9t

24-APR-9S

Hold:15-APR-96

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in0l) .

Mar 21 1996, 04:02 pm

Login Number: L6649
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD- Bechtel Hanford Project

Laboratory Client Ctnolect R.i.. Dae
Saipl$>iumber. ~ ;sample ltmber Date atePRDt

L6649-9
temp 3
Location:

L6649-10
temp 3
Location:

L6649-11
temp 3
Location:

L6649-12
temp 3
Location:
Water

L6649-13
temp 3
Location:
Water
Water
Water

L6649-14
temp 3 .
Location:

L6649-15
temp 3
Location:

L6649-16
temp 3
Location:

L6649-17
temp 3
Location:

L6649-18
temp 3
Location:

156RADI-03

156RAD1-03

156RAD1-03

BOH8G2

B0H8G2

BOH8G2

BOH8G2

156RAD1-03
1 S 9050 CONDUCTIVITY

BOH8G2

156TMP-1
1 S GAMMA SPEC LAL-0063
1 S GR ALP/BETA LAL-0060
1 S SR-89/90 LAL-0065

156TMP-1

156TMP-1

156TMP-1

156TMP-1

156TMP-1

BOH8G2

BOH8G2

BOH8G2

BOH8G2

BOH8G2

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

24-APR-96

24-APR-96

24-APR-96

24-APR-96

Hold:15-APR-96

18-MAR-96 20-MAR-96 24-APR-96

Hold:14-SEP-96
Hold:14-SEP-96
Hold:14-SEP-96

18-MAR-96 20-MAR-96

18-MAR-96

18-MAR-96

20-MAR-96

20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

24-APR-9E

24-APR-9E

24-APR-9E

24-APR-9S

24-APR-9S

Page 2
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LOCKHEED ANALYTICAL SERVICES .
LOGIN CHAIN OF CUSTODY 'REPORT (ln0l)

- Mar 21 1996, 04:02 pm

Login Number: L6649
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L 04ient Cu
SamleNube S tpe~ 4ubrDt - Dt RDt

L6649-19
temp 3
Location: 1

L6649-20
temp 3
Location:

L6649-21
temp 3
Location:

L6649-22
temp 3
Location:
Water

L6649-23
temp 3
Location:
Filt H20
Filt H20
Filt H20
Filt H20
Filt H20
Filt H20

L6649-24
temp 3.
Location:
Filt H20
Filt H20

L6649-25
Location:
Water
Water
Water
Water

BOH8G2

56TMP-1

156TMP-1

156TMP-1

BOHSG2

BOH8G2

BOH8G2

156TMP-1
I S TRITIUM(H3) LAL-0066

BOH8G3

153
15 S 300.0 CHLORIDE
15 S 300.0 FLUORIDE
15 S 300.0 NITRATE
15 S 300.0 NITRITE
15 5 300.0 PHOSPHATE
15 S 300.0 SULFATE

BOHSG3

156TMP-1
15 S 6010 ICP METALS
15 S 6010 ICP TRACE

REPORT TYPE

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

18-MAR-96 20-MAR-96

24-APR-96

24-APR-96

24-APR-96

24-APR-96

Hold:14-SEP-96

18-MAR-96 20-MAR-96 24-APR-96

Hold:15-APR-96
Hold:15-APR-96
Hold:20-MAR-96
Hold:20-MAR-96
Hold:20-MAR-96
Hold:15-APR-96

18-MAR-96 20-MAR-96

Hold:14-SEP-96
Hold:14-SEP-96

20-MAR-96 20-MAR-96

24-APR-96

24-APR-9E

1 S EDD - DISK DEL.
1 S GC2
1 S INORG TYPE 2 RPT +
1 S RAD RPT TYPE 2

+ p ooCa 6OkO CP To0-C S c (sbAsse,

Page 3

Signature:

Date:
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Page _1_ of2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround
L 6__ 0 Priority

Collector Company Contact Telephone Normal
4 iCz~zc /pn eneb t,) J. V. Borghese (509) 373-4790

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089
Ice Chest No. Field Logbook No. Method of Shipment

S' ..-c . Federal Express
Shipped To Offsite Proprt N. Bill of Lading/Air Bill No.
Lockheed UrrrLcuC _ _ &qo q93qv3
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4-C H2SO4 HCI Cool 40 C HNO3 Cool 4-C None

Type of Container PIG P/G G G P P/G G P/G

No. of Container(s) 1 1 4 4 1 9 1 1

Special Handling and/or Storage Volume 14 Im
Maintain samples between 20C and 6C. SO5mL SO0mL 1L iL L iL SO0mL 2OmL

ICP .1 Oil and TPH Conduc- '2 Tritium - Activity
Metals - Grease - (Total) - tivity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL)
(Unfitered)

Sample No. Matrix* Date Sampled Time Sampled -

BOH8G2 W 3P I C v

SPECIAL INSTRUCTIONS Mat'ix

CHAIN OF POSSESSION SignlPrint Names *1 IC Anions - 300.0 - Cl, F, N02, NO3, P04, S04 (Unfiltered) s -sm
1WSE -sdmnRelinquished By DateT Da teDateimm SEO ~dmn

Rns B D T m2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec S
Ac. R-v 3 -)N.56 w - W.tir
Re a i Date/Time dod 'Received By Date[Time Sample analysis for N02, NO3, and P04 by EPA 300.0 is being requested for A :

g4-/ - information only. The ERC Contractor acknowledges that the 48-hour holding Os - Drur Soid.
elinquished By Date/Time Received By Date/Time time will not be met. DL - On Liqi

wi - Wip*

Relinquished By Date/Time Received By Date/Time L Li
X othr

LABORATORY Received By Title Date/Time

SECTION -- tc-'u(, c VeT
- FINAL SAMPLE Disposal Method Disposed By Date/Time I

C DISPOSITION



Page 2of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround
LI Priority

Collector Company Contact Telephone
11 . -ekJ. V. Borghose (509) 373-4790 U Normal

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 - 100 N B96-089
Ice Chest No. Field Logbook No. Method of Shipment

SML- 9f!" EC - /J 4-j Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W- 0 -_____ 9 '__
Possible Sample Hazards/Remarks Preservation HN03 Cool VC

Type of Container P/G P/G

No. of Container(s) 1 1

Special Handling and/or Storage Volume
Maintain samples between 20C and 60C. SOOmL SOOmL

ICP -3
Metals -

SAMPLE ANALYSIS 6010A
(TAL)
(Filt.redl

Sample No. Matrix' Date Sampled Time Sampled

BOHSG3 W _ _'bjy__

SPECIAL INSTRUCTIONS Matrx'
CHAIN OF POSSESSION Sign/Print Names *3 IC Anions - 300.0 - Cl, F, N02, N03. P04, S04 (Filtered) s - Sod

nushd yDate/time ryE- SRedment
Relinquished By Date/Time /Wj Refer to Activity Scan on page 1 of 2. SO l

Re is d DateTime eceived By Date/Time Sample analysis for NO2, NO3, and P04 by EPA 300.0 is being requested for A

___n_ _ __ information only. The ERC Contractor acknowledges that the 48-hour holding Os - Drum solid,
elinquished By Date/Time Received By Date/Time time will not be met. 01 - Dru lsqi4.

T - T .

Relinquished By DaterTime Received By Date/Time L Liq
X * i

LABORATORY Received By
SECTION I

Title

~~IyVS :00
Disposed ByFINAL SAMPLE Disposal Method

DISPOSITION I

Date/Time
A -4do tgt
L1rneIII10e

L
I

DatetTime



028288

Environmental
Restoration
Contractor
In tero ffici

ERC Team
e Memorandum

Job No. 22192
W b p R"Aq NO
CMt N/A
O4k NIA
iTSD N/A
ERA: N/A
&h*t Ca. SW

T0: W. S. Thompson
G. C. Henckel

COPIES: K. A. Smith
T. L. Lafreniere
D. E. Gergely

sUmmcr. Total Activities for
Laboratories

NI-28
H4-80

XO-23
XO-23
XO-23

DATE February 29, 1996

mOM. S. K. De Mers
Radiological Con
77-05/373-1913

Off-Site Shipments of Groundwater Samples to NRC Licensed

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from ground water wells located on the Hanford Site.

All wells reviewed to date for radiological content have shown no well with a total activity in
excess of 2,000,000 pCi/i (2,000 pCi/gm), the Department Of Transportation limit for radioactive
material. The highest activity in any known well is 1.56 X 10' pCi/1 H.

While this does not constitute any release from radiological controls for worker protection, it does
allow samples to be shipped based on historical laboratory data and save the expense of doing
radiochemical analysis.

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with
the samples being shipped or if no data is available for new wells, the most recent data from adjacent
wells.

0020 03(-o (

L-/



LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number ". . " '"

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN OF CUSTODY

NO N/A Comment

__-_

N

YES NQ N/A Comment

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

1. Are all discrepancies between the COC and the login
noted (if applicable)?

YES NQ N/A Comment

date date

0021ye
secondary review signaur:prnary review signature



WHC-SOW-93Z0003
Revision 4.

SAMPLE CHECK-IN LIST

Date/Time Received: 3-7__ _r ___ SDG#:

Work Order Number: t\4 SAF #: 47( - csg.

Shipping Container ID: 5IAL- I9 Chain of Custody I t/A

1. Custody Seals on shipping container intact? Yes [; No [ ]

2. Custody Seals dated and signed? Yes P4 No []

3. Sample temperature

4. Vermiculite/packing materials is Wet [ ] Dry [r]

5. Each sample is in a plastic bag? Yes [} No [1

6. Sample holding times exceeded? Yes [ No [\-]

7. Samples have:
tape hazard labels

::Zcustody seals _ _appropriate sample labels

8. Samples are:
zL in good condition leaking

broken have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes'\t No[]

Notes:

Sample Custodian/Laboratory: Date: 3-WL C

Telephoned To: 3- On7 (-Le By_.__-r_-

33

0OO"20Q5,)>_0



Lockheed Analytical Services e 4653 483 Page 1 of
Sample Receiving Checklist
Client Name: - zi - (.4 0  Job No. Cooler ID:
COOLER CONDrION UPON RECEIPT

Temperature of cooler upon receipt:
temperature of temp. blank upon receipt:

Yes No * Commcts/Discrepuncics

custody seals intact
chain of custody present
blue ice (or equiv.) presect/frozen X
red survey completed

SAMPLE CONDITION UPON RECEIPT

Yea No * Comments/Dlscrepancics

all bottles labeled
samples intact X
proper container used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC )
VOA's contain headspace 4-/
are samples bi-phasic (if so, indicate sample ID'S):

MISCELLANEOUS ITEMS
Yes No * Commaents/Discrepancies

samples with short holding times

samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

C,

r Completed by / date:

Sent to the client (dateinitials): * Client's signature upon receipt:

N : - - contact the mwpd tw a ofay discsspo Launmeat-oRy Woo Mccpt

* w picax ,viw this iomatk ad cm vie facahiula to the Aspoptiate CSR (02) 361-146

version 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

BOH8G2 - L6649-1 Water SCREENING -
L6649-2 Water 6010 ICP METALS
L6649-3 Water 300.0 CHLORIDE -
L6649-3 Water 300.0 FLUORIDE -
L6649-3 Water 300.0 NITRATE-
L6649-3 Water 300.0 NITRITE-
L6649-3 Water 300.0 PHOSPHATE
L6649-3 Water 300.0 SULFATE -
L6649-4 Water 413.1 OIL AND GF
L6649-8 Water 418.1 TPH -
L6649-12 Water 9050 CONDUCTIVIT
L6649-13 Water GAMMA SPEC LAL-C
L6649-13 Water GR ALP/BETA LAL-
L6649-13 Water SR-89/90 LAL-OOE
L6649-22 Water TRITI UM(H3) LAL-

BOH8G3 - L6649-23 Filt H20 300.0-GHLORIDE -
L6649-23 Filt H20 300.0 FUORIDE
L6649-23 Filt H20 300.0 NITRATE -
L6649-23 Filt H20 300.0 NITRITE -
L6649-23 Filt H20 300.0 PHOSPHATE
L6649-23 Filt H20 300.0 SULFATE -
L6649-24 Filt H20 6010 ICP METALS

REPORT TYPE .- L6649-25 Water EDD - DISK DEL:
L6649-25 Water GC2 -
L6649-25 Water INORG TYPE 2 RP^
L6649-25 Water RAD RPT TYPE 2

0024 03 oS(



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (inol)

Mar 22 1996, 10:58 am

Login Number: L6661
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Labbrtort y Cihnt> C let Rkceive Due
SapeJme apeNmer Da:jJt e ate PP Date

L6661-1
temp 4
Location:
Water

L6661-2
temp 4
Location:
Water
Water

L6661-3
temp 4
Location:
Water
Water
Water
Water
Water
Water

L6661-4
temp 4
Location:
Water

L6661-5
temp 4
Location:

L6661-6
temp 4
Location:

L6661-7
temp 4
Location:

L6661-8
temp 4
Location:
Water

BOH8FO

157
1 S SCREENING

BOH8F0

157
1
1

157
1
1
1
1
1
1

157
1

157

157

157

157
1

S 6010 ICP METALS
S 6010 ICP TRACE

BOH8FO

S
S
S
S
S
S

300.0 CHLORIDE
300.0 FLUORIDE
300.0 NITRATE
300.0 NITRITE
300.0 PHOSPHATE
300.0 SULFATE

BOHBFO

19-MAR-96 22-MAR-96 26-APR-96

Hold:15-SEP-96

19-MAR-96 22-MAR-96 26-APR-96

Hold:15-SEP-96
Hold:15-SEP-96

19-MAR-96 22-MAR-96 26-APR-96

Hold:16-APR-96
Hold:16-APR-96
Hold:21-MAR-96
Hold:21-MAR-96
Hold:21-MAR-96
Hold:16-APR-96

..19-MAR-96 22-MAR-96 26-APR-9E

S 413.1 OIL AND GREASE Hold:16-APR-96

BOH8FO

BOHFO

BOH8FO

BOH8FO

S 418.1 TPH

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

26-APR-9C

26-APR-9

26-APR-9

26-APR-9

Hold:16-APR-96

Page 1

0025Q 3 4 5 7



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Mar 22 1996, 10:58 am

Login Number: L6661
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

a rClient~ ~ ThV~ '% Ceteie Due
8a10l rNmber Sp. ....ber Dattzte . .. R D.te

L6661-9
temp 4
Location:

L6661-10
temp 4
Location:

L6661-11
temp 4
Location:

L6661-12
temp 4
Location:
Water

L6661-13
temp 4
Location:
Water
Water
Water

L6661-14
temp 4 -
Location:

L6661-15
temp 4
Location:

L6661-16
temp 4
Location:

L6661-17
temp 4
Location:

L6661-18
temp 4
Location:

157

157

157

BOH8F0

BOH8FO

BOH8FO

BOH8FO

157
1 S 9050 CONDUCTIVITY

BOH8F0

157
1
1
1

157

157

157

157

157

S
S
S

GAMMA SPEC LAL-0063
GR ALP/BETA LAL-0060
SR-89/90 LAL-0065

BOH8FO

BOH8FO

BOH8FO

BOH8FO

BOH8FO

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

26-APR-96

26-APR-96

26-APR-96

26-APR-96

Hold:16-APR-96

19-MAR-96 22-MAR-96 26LAPR-96

Hold:15-SEP-96
Hold:15-SEP-96
Hold:15-SEP-96

19-MAR-96 22-MAR-96

19-MAR-96

19-MAR-96

22-MAR-96

22-MAR-96

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

26-APR-9E

26-APR-9(

26-APR-9

26-APR-9

26-APR-9

Page 2

0026



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (In0l)

Mar 22 1996, 10:58 am

Login Number: L6661
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L6661-19
temp 4
Location:

L6661-20
temp 4
Location:

L6661-21
temp 4
Location:

L6661-22
temp 4
Location:
Water

L6661-23
temp 4
Location:
Filt H20
Filt H20

L6661-24
temp 4
Location:
Filt H20
Filt H20
Filt H20
Filt H20
Filt H20
Filt H20

L6661-25
Location:
Water
Water
Water
Water

157

157

157

157

1

157
15
15

157
15
15
15
15
15
15

1
1
1
1

BOH8FO

BQHSFO

BOH8FO

BOH8FO

19-MAR-96 22-MAR-96

19-MAR-96 22-MAR-96

19-MAR-96 22-MARP96

19-MAR-96 22-MAR-96

26-APR-96

26-APR-96

26-APR-96

26-APR-96

S TRITIUM(H3) LAL-0066 Hold:15-SEP-96

BOHF1

S 6010 ICP METALS
S 6010 ICP TRACE

BOH8F1

S
S
S
S
S
S

S
S
S
S

300.0 CHLORIDE
300.0 FLUORIDE
300.0 NITRATE
300.0 NITRITE
300.0 PHOSPHATE
300.0 SULFATE

REPORT TYPE

t9-MAR-96 22-MAR-96 26*-APR-9E

Hold:15-SEP-96
Hold:15-SEP-96

.19-MAR-96 22-MAR-96 26-APR-9t

Hold:16-APR-96
Hold:16-APR-96
Hold:21-MAR-96
Hold:21-MAR-96
Hold:21-MAR-96
Hold: 16-APR-96

' -22-MAR-96 22-MAR-96 26-APR-9,

EDD - DISK DEL.
GC2
INORG TYPE 2 RPT +
RAD RPT TYPE 2

Page 3

Signature:

Date:

kL2A
0 0 2 7
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aPage 1of ._2Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST I.. page . .- 2
Data Turnaround

Collector Company Contact Telephone Priority

'4'. 1 J. V. Borghese (509) 373-4790 U Normal

Project Designation Sampling Location SAF No.

100-NR-2 Groundwater Sampling - Round 9 100 N 896-089

Ice Chest No. Field Logbook No. Method of Shipment

-__) _ T3e - /aL? Federal Express

Shipped To Oftsite Property No. Bill of Lading/Air Bill No.

Lockheed W c-f0-Qzqg0 -33 Q _ _ q65_3 6 o-3
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4*C H2S04 HCI Cool 40C HNO3 Cool 4*C None

Type of Container' PIG PIG G G P PIG G PIG

No. of Container(s) 1 1 4 4 1 9 1 1

Special Handling and/or Storage Volume
Maintain samples between 20C and 6C. 50mL 5O0mL IL IL -326n IL 500ml. 20mL

1CP Oil and TPH Conduc- "2 Tritium - Activity
Metals - Grease - (Total) - tivity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL)
[UnfiteredI

Sample No. Matrix' Date Sampled Time Sampled ---

BH8F- - W

SPECIAL INSTRUCTIONS Ma
CHAIN OF POSSESSION Sign/Print Names 1 IC Anions - 300.0 - CI, F, N02, N03, P04, S04 (Unfiltered) - s

Relinquished Date/Time 01119B d Date/Time O gfls Sold
- "2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec SL ,

Date/Time cpo{ Received By Date/Time Sample analysis for N02, NO3, and P04 by EPA 300.0 is being requested for A :

C iq e By 3-Z/ information only. The ERC Contractor acknowledges that the 48-hour holding Ds : Drum SoWs

elinquished By Date/Time Received By Date/Time time will not be met. DL Drum Liqids
T -Tissue
%M Wipe

Relinquished By Date/Time Received By Date/Time . Liqud
x - Vosaio

LABORATORY Recoved By Title Date/Time
SECTION :1. -

FINAL SAMPLE Disposal Method
DnlPOSiTION

Disposed By Datel I!Me



Page 2 of 2

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround

______________________________________________ L Priority
Collector Company Contact Telephone

J. V. Borghese (509) 373-4790 Normal

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089
ice Chest No. Field Logbook No. Method of Shipment

Federal Express
Shipped To Offsite Property No. Bill of Lading/Air BU No.
Lockheed \ffr)-0 -Q0L 3~3-3 a ONC653cI 61
Possible Sample Hazards/Remarks Preservation HNO3 Cool 40C

Type of Container PIG PIG

No. of Container(s)

Special Handling and/or Storage Volume
Maintain samples between 2*C and VCC. 500mL 500mL

ICP .3
Metals -

SAMPLE ANALYSIS 6010A
ITAL)
(Filteredl

Sample No. Matrix" Data Sampled Time Sampled -

B0H8F1 W

SPECIAL INSTRUCTIONS Matrix*
CHAIN OF POSSESSION Sign/Print Names '3 tC Anions - 300.0 - Cl, F, NO2. N03, P04, S04 (Filtered) S SodI -11 - - iSE- Soi en

Relinquished By Date/Time oU R~ iv - Date/Time 01$a Sold
SL-Sludge

W - WaterDatfrir to Aeceivey Bya Datnm p0g 1 f .

t- Date/Time c Received By Date/Time Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for A Ar
-4/ -{&2/:f4 _information only. The ERC Contractor acknowledges that the 48-hour holding 0: Dri Solids

elinquished By Date/Time Received By Date/Time time will not be met. DL Diurn Uids
T - Tisw

VW Wipe
L Lilqid

Relinquished By Date/Time Received By Date/Time V Vegetation
I -- I .X 00Ot1e

LABORATORY Received By( N Title Date/Time
SECTION 1

I /qA'C-IC~fl -a,,-P &.CtAc.T
FINAL SAMPLE isposal Method
DISPOSITION

Disposed By Date/ tme



0282 8

EnvirqnmentaW

ContatoERC Team
Interoffice Memorandum

Tat W. S. Thompson
G. C. Henckel

cOHm K. A. Smith
T. L. Lafteniere
D. E. Gergely

N1-28
H4-80

XO-23
X0-23
X0-23

Job No. 2219
WWs XV- Jeqk NO
CM W/A

M4 ?UA
T= 14A
UM-A WA
ft" c'& s

DAwh February 29, 1996

FWOut S. K. Dc Mets
Radiological Co
7-05/373-1913

suws' Total Activities for Off-Site Shipments of Groundwater Samples to NRC Licensed
Laboratories

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from ground water wells located on the Hanford Site.

All wells reviewed to date for radiological content have shown no well with a total activity in
excess of 2,000,000 pCl (2,000 pCilgm), the Department Of Transportation limit for radioactive
material. The highest activity in any known well is 1.56 X 10' pCi/1 Il.

While this does not constitute any release from radiological controls for worker protection, it does
allow samples to be shipped based on historical laboratory data and save the expense of doing
radiochemical analysis.

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with
the samples being shipped or if no data is available for new wells, the most recent data from adjacent
wells.

0030 C3,5-,))-



m.4
LOCKHEED MARTIN

Sample -Login
Login Review Checklist

Lot Number C , (Z (.

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent).
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available, Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUL[MAR REPORT 0ES NO N/A Comment

1. Are all sample ID's correct? _)

2. Are all samples present? ___

3. Are all matrices indicated correctly? _

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOGIN CHAIN QF CUSTODY XES NO N/A Comment

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST YE No N/A Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)? _

primary review signature date secondary review signature date

0 0 3 1QC)3aq



Lockheed Analytical Services Page I of
Sample Receiving Checklist
Client Name: . 1- I.--d Job No. L L( Cooler ID:

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt: L4 C
temperature of temp. blank upon receipt:

Yes No *Comm=ts/Dicrepmnwiea

custody seals intact
chain of custody present
blue ice (or equiv.) preset/frozen
rad survey completed

SAMPLE CONDITION UPON RECEIPT

Ye No * Commwts/DhicrepAncies

&H1 bottles labeled
samples intact
proper container used for samplo type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain headspace A V
are samples bi-phasic (if so, indicate sample ID'S):

MISCELLANEOUS ITEMS
Yes No * CommJIS/DECwrqpCICS

samples with short holding times ; r ), fV 1 C.2 u
samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

Compldod by / dato: -
'Sem to the client (date/initsls): 9' Client's signature upon receipt:

Noco -- a cceaL qopapdso CSR do y £seicm a iMaeu=dksb 1 ncoip

ewpks eerier rizak Andirtom .'1. h csim to t he napeu CR (7fl)361-3146

s(

QV

~'version 2.0 (11,111/94)i6



.298 46S413.
WHC.-SOWr93-0003

Revision 4.

SAMPLE CHECK-IN LIST

Date/Time Received: ?-2-9.e SDG#: v Iit

Work Order Number: f_ __ SAF #: 69&-o'sZ ..

Shipping Container ID: 6'4tq0 Chain of Custody # A, _ __ _

1. Custody Seals on shipping container intact? Yes N No ( ]

2. Custody Seals dated and signed? Yes 64- No E ]

3. Sample temperature . 14-r,
4. Vermiculite/packing materials is Wet [ ] Dry J

5. Each sample is in a plastic bag? Yes Pd- No [ ]

6. Sample holding times exceeded? Yes No []

7. Samples have:
tape hazard labels

y custody seals appropriate sample labels

8. Samples are:
X' in good condition leaking

broken . have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes&' No f ]

Notes: Pes.k P;& \kt .

Sample Custodian/Laboratory: 0vtVA t&.D

Telephoned To: _Vc\ On 3Z,2t1

ate: S-LZ (_-

By / , -L t

33

0033

I/m ltphi



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

Sample Ndmbetr &~Samipla Number Number MtrJxQ Method

BOH8FO L6661-1
L6661-2
L6661-2
L6661-3
L6661-3
L6661-3
L6661-3
L6661-3
L6661-3
L6661-4
L6661-8
L6661-12
L6661-13
L6661-13
L6661-13
L6661-22

L6661-23
L6661-23
L6661-24
L6661-24
L6661-24
L6661-24
L6661-24
L6661-24

L6661-25
L6661-25
L6661-25
L6661-25

BOH8F1, -

REPORT TYPE -

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Filt
Filt
Filt
Filt
Filt
Filt
Filt
Filt

H20
H20
H20
H20
H20
H20
H20
H20

Water
Water
Water
Water

.SCREENING-
-6010 ICP METALS
'6010 ICP TRACE -
-300.0 CHLORIDE
-300.0 FLUORIDE-
'300.0 NITRATE-
300.0 NITRITE'
300.0 PHOSPHATE

- 300.0 SULFATE-
413.1 OIL AND C

'418.1 TPH -
* 9050 CONDUCTIVI
-GAMMA SPEC LAL-
-GR ALP/BETA LAt
'SR-89/90 LAL-OC
-TRITIUM(H3) LAL

- 6010 ICP METALS
'6010 ICP TRACE
.300.0 CHLORIDE

, 300.0 PLUORIDE
-300.0 NITRATE -
,300.0 NITRITE -
-300.0 PHOSPHATE
.300.0 SULFATE .

EDD - DISK DEL.
GC2 -
INORG TYPE 2 RF
RAD RPT TYPE 2

0034



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID; BOH8G2 Date Collected: 18-MAR-96

Matrix: Water IDate Received: 20-MAR-96

Percent Solids: N/A

Const tuent method Result Project Data Date LAS LAS
Reporting Qualifier(s) Analyzed fatch|iw samrpteIW

Chloride mg/L 300.0 23. 0.020 21-MAR-96 35075 L6649-3

Fluoride mg/L 300.0 < 0.007 0.10 U 21-MAR-96 35077 L6649-3

Nitrate-N mg/L 300.0 5.2 0.020 H 21-MAR-96 35079 L6649-3

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 21-RAR-96 35082 L6649-3

Ortho Phosphate mg/L 300.0 0.029 0.10 HB 21-MAR-96 35084 L6649-3

Sulfate mg/L 300.0 270 0.10 21-MAR-96 35086 L6649-3

conductivity uS/cm 9050 990 1.0 12-APR-96 35253 L6649-12

0036



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBFO Date Collected: 19-MAR-96

Matrix: Water Date Received: 22-MAR-96

Percent Solids: N/A

Constituent Units Method ResuLt Project Date Date AS LS
Reporting QuaLifier(s) Anatyzed BatchI, saLejiD

Limit

Chloride mg/L 300.0 7.8 0.020 26-MAR-96 35222 L6661-3

Fluoride mg/L 300.0 0.47 0.10 25-MAR-96 35224 L6661-3

Nitrate-N mg/L 300.0 3.0 0.020 H 26-MAR-96 35226 L6661-3

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 26-MAR-96 35228 L6661-3

Ortho Phosphate mg/L 300.0 0.088 0.10 HB 25-MAR-96 35230 L6661-3

Sulfate mg/L 300.0 130 0.10 26-MAR-96 35232 L6661-3

Conductivity us/cm 9050 530 1.0 12-APR-96 35253 L6661-12

0037



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOH8G3 Date Collected: 18-MAR-96

Matrix: Filt H20 Date Received: 20-MAR-96

|Percent Solids: N/A

constitue t ethod Result Project ata Date tAS AS
R p~~9 ualifier(s) Apatyed Batch| 0 Saple1D

chloride mg/L 300.0 23. 0.020 21-MAR-96 35076 L6649-23

Fluoride mg/L 300.0 < 0.007 0.10 U 21-MAR-96 35078 L6649-23

Nitrate-N mg/L 300.0 5.2 0.020 H 21-MAR-96 35080 L6649-23

Nitrite-N mg/L 300.0 < 0.002 0.010 HU 21-MAR-96 35083 L6649-23

Ortho Phosphate mg/L 300.0 < 0.002 0.10 HU 25-MAR-96 35085 L6649-23

Sulfate mg/L 300.0 270 0.10 21-MAR-96 35087 L6649-23

0074



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHBF1 |Date Collected: 19-MAR-96

Matrix: Filt H20 [Date Received: 22-MAR-96

Percent Solids: N/A

Cpstituent tehod Resu tPrcect Data Data LAS LAS
Reporting Qualifier(s) Anatyzed BatchjwD Samptello

Chloride mg/L 300.0 9.1 0.020 26-MAR-96 35223 L6661-24

Fluoride mg/L 300.0 0.50 0.10 25-MAR-96 35225 L6661-24

Nitrate-N mg/L 300.0 200 0.20 HD(1:10) 26-MAR-96 35227 L6661-24

Nitrite-N mg/L 300.0 < 0.002 0.010 lU 26-MAR-96 35229 L6661-24

Ortho Phosphate mg/L 300.0 0.067 0.10 HB 25-MAR-96 35231 L6661-24

sulfate mg/L 300.0 140 0.10 26-MAR-96 35233 L6661-24

005



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOH8G2 jDate Collected: 18-MAR-96

Matrix: Water jDate Received: 20-MAR-96

Percent Solids: N/A

COnstituent Units Method ReOuLt. NOL RDL Data Dilution Date LAS LAS
ouat Anayed Batch ID Sahie W

ALUMINUM, TOTAL mg/L 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35540 L6649-2

BARIUM, TOTAL mg/L 6010 0.062 0.0050 0.20 a 1 05-APR-96 35540 L6649-2

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35540 L6649-2

CADMIUM, TOTAL mg/ 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35540 L6649-2

CALCIUM, TOTAL mg/t 6010 130 0.0090 5.0 1 05-APR-96 35540 L6649-2

CHROMIUM, TOTAL mg/L 6010 0.013 0.0060 0.010 1 05-APR-96 35540 L6649-2

COBALT, TOTAL mg/L 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35540 L6649-2

COPPER, TOTAL mg/L 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35540 L6649-2

IRON, TOTAL mg/L 6010 0.057 0.0060 0.10 8 1 05-APR-96 35540 L6649-2

MAGNESIUM, TOTAL mg/i 6010 21. 0.066 5.0 1 05-APR-96 35540 L6649-2

MANGANESE, TOTAL mg/L 6010 < 0.0010 0.0010 0.015 U 1 05-APR-96 35540 L6649-2

NICKEL, TOTAL mg/i 6010 < 0.013 0.013 0.040 U 1 05-APR-96 35540 L6649-2

POTASSIUM, TOTAL mg/L 6010 5.5 1.2 5.0 1 05-APR-96 35540 L6649-2

SILVER, TOTAL mg/L 6010 < 0.0070 0.0070 0.010 U 1 05-APR-96 35540 L6649-2

SODIUM, TOTAL mg/L 6010 50. 0.039 5.0 1 05-APR-96 35540 L6649-2

VANADIUM, TOTAL mg/t 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35540 L6649-2

ZINC, TOTAL mg/t 6010 0.015 0.0030 0.020 8 1 05-APR-96 35540 L6649-2

Antimony mg/L 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35541 L6649-2

Arsenic mg/i 6010 < 0.0030 0.0030 0.010 U 1 24-APR-96 35541 L6649-2

Lead mg/t 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35541 L6649-2

SeleniUm mg/L 6010 < 0.0030 0.0030 0.0050 U 1 24-APR-96 35541 L6649-2

Thallium mg/ 6010 < 0.0050 0.0050 0.010 U 1 24-APk-96 35541 L6649-2

0114



LOCKHEED ANALYTICAL SERVICES

Sample Results

|Client Sample ID: BOHSFO |Date Collected: 19-MAR-96

IMatrix: Water Date Received: 22-MAR-96

|Percent Solids: N/A

Constituent Units Method Rsut MDL ROL. Data Dilution. Oat e LALASA
Qua! Analyzed BAtnh ID Slmpte ID

ALUMINUM, TOTAL mg/I 6010 0.33 0.036 0.20 1 05-APR-96 35540 L6661-2

BARIUM, TOTAL mg/L 6010 0.036 0.0050 0.20 B 1 05-APR-96 35540 L6661-2

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35540 L6661-2

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35540 L6661-2

CALCIUM, TOTAL mg/L 6010 22. 0.0090 5.0 1 05-APR-96 35540 L6661-2

CHROMIUM, TOTAL mg/L 6010 < 0.0060 0.0060 0.010 U 1 05-APR-96 35540 L6661-2

COBALT, TOTAL mg/L 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35540 L6661-2

COPPER, TOTAL mg/1 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35540 L6661-2

IRON, TOTAL mg/L 6010 0.20 0.0060 0.10 1 05-APR-96 35540 L6661-2

MAGNESIUM, TOTAL mg/I 6010 5.6 0.066 5.0 1 05-APR-96 35540 L6661-2

MANGANESE, TOTAL mg/L 6010 0.024 0.0010 0.015 1 05-APR-96 35540 L6661-2

NICKEL, TOTAL mg/L 6010 < 0.013 0.013 0.040 U 1 05-APR-96 35540 L6661-2

POTASSIUM, TOTAL mg/L 6010 2.8 1.2 5.0 B 1 05-APR-96 35540 L6661-2

SILVER, TOTAL mg/I 6010 < 0.0070 0.0070 0.010 U 1 05-APA-96 35540 L6661-2

SODIUM, TOTAL mg/t 6010 100 0.039 5.0 1 05-APR-96 35540 L6661-2

VANADIUM, TOTAL mg/L 6010 0.012 0.0070 0.050 B I 05-APR-96 35540 L6661-2

ZINC, TOTAL mg/L 6010 0.35 0.0030 0.020 1 05-APR-96 35540 L6661-2

Antimony mg/L 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35541 L6661-2

Arsenic mg/L 6010 0.0055 0.0030 0.010 B 1 24-APR-96 35541 L6661-2

Lead mg/I 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35541 L6661-2

Selenium mg/1 6010 0.0045 0.0030 0.0050 B 1 24-APk-96 35541 L6661-2

Thallium mg/L 6010 < 0.0050 0.0050 0.010 U 1 24-APR-96 35541 L6661-2

0115



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: B0H8G3 IDate Collected: 18-MAR-96

i *1
IMatrix: Filt H20 IDate Received: 20-MAR-96

Percent Solids: N/A

constItuent i Method Result MDL RDL Oata Dilution Date LAt LAS
QUO& Analyzed Bnath ID Sample ID

ALUMINUM, DISSOLVED mg/L 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35542 L6649-24

BARIUM, DISSOLVED mg/1 6010 0.066 0.0050 0.20 B 1 05-APR-96 35542 L6649-24

BERYLLIUM, DISSOLVED mg/I 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35542 L6649-24

CADMIUM, DISSOLVED mg/L 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35542 L6649-24

CALCIUM, DISSOLVED mg/I 6010 140 0.0090 5.0 1 05-APR-96 35542 L6649-24

CHROMIUM, DISSOLVED mg/L 6010 < 0.0060 0.0060 0.010 U I 05-APR-96 35542 L6649-24

COBALT, DISSOLVED mg/L 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35542 L6649-24

COPPER, DISSOLVED mg/i 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35542 L6649-24

IRON, DISSOLVED mg/L 6010 < 0.0060 0.0060 0.10 U 1 05-APR-96 35542 L6649-24

MAGNESIUM, DISSOLVED mg/L 6010 22. 0.066 5.0 1 05-APR-96 35542 L6649-24

MANGANESE, DISSOLVED mg/I 6010 < 0.0010 0.0010 0.015 U 1 05-APR-'96 35542 L6649-24

NICKEL, DISSOLVED mg/L 6010 < 0.013 0.013 0.040 U I 05-APR-96 35542 L6649-24

POTASSIUM, DISSOLVED mg/I 6010 5.0 1.2 5.0 1 05-APR-96 35542 L6649-24

SILVER, DISSOLVED mg/t 6010 < 0.0070 0.0070 0.010 U I 05-APR- 96 35542 L6649-24

SODIUM, DISSOLVED mg/L 6010 54. 0.039 5.0 1 05-APR-96 35542 L6649-24

VANADIUM, DISSOLVED mg/ 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35542 L6649-24

ZINC, DISSOLVED mg/I 6010 < 0.0030 0.0030 0.020 U 1 05-APR-96 35542 L6649-24

Antimony mg/L 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35543 L6649-24

Arsenic mg/L 6010 0.0066 0.0030 0.010 B 1 24-APR 96 35543 L6649-24

Lead mg/L 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35543 L6649-24

Selenium mg/L 6010 < 0.0030 0.0030 0.0050 U 1 24-APR-96 35543 L6649-24

ThaLiLm mg/I 6010 0.0064 0.0050 0.010 B 1 24-APR-96 35543 L6649-24

0123



LOCKHEED ANALYTICAL SERVICES

Sample Results

IClient Sample ID: BOH8F1 Date Collected: 19-MAR-96

Matrix: Filt H20 jDate Received: 22-MAR-96

Percent Solids: N/A

Canstituent Units Method ResuLt MDL RDi Data Dilution bate LAS
vuIjt Analyzed .Batth ID sanliye IDg

ALUMINUM, DISSOLVED mg/L 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35542 L6661-23

BARIUM, DISSOLVED mg/t 6010 0.037 0.0050 0.20 B I 05-APR-96 35542 L6661-23

BERYLLIUM, DISSOLVED mg/I 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35542 L6661-23

CADMIUM, DISSOLVED mg/I 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35542 L6661-23

CALCIUM, DISSOLVED mg/L 6010 23. 0.0090 5.0 1 05-APR-96 35542 L6661-23

CHROMIUM, DISSOLVED mg/L 6010 < 0.0060 0.0060 0.010 U 1 05-APR-96 35542 L6661-23

COBALT, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35542 L6661-23

COPPER, DISSOLVED mg/L 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35542 L6661-23

IRON, DISSOLVED mg/L 6010 0.024 0.0060 0.10 B 1 05-APR-96 35542 L6661-23

MAGNESIUM, DISSOLVED mg/ 6010 5.9 0.066 5.0 1 05-APR-96 35542 L6661-23

MANGANESE, DISSOLVED mg/L 6010 0.022 0.0010 0.015 1 05-APR-96 35542 L6661-23

NICKEL, DISSOLVED mg/L 6010 < 0.013 0.013 0.040 U 1 05-APR-96 35542 L6661-23

POTASSIUM, DISSOLVED mg/t 6010 2.7 1.2 5.0 B 1 05-APR-96 35542 L6661-23

SILVER, DISSOLVED mg/L 6010 < 0.0070 0.0070 0.010 U 1 05-APR-96 35542 L6661-23

SODIUM, DISSOLVED mg/I 6010 110 0.039 5.0 1 05-APR-96 35542 L6661-23

VANADIUM, DISSOLVED mg/I 6010 0.014 0.0070 0.050 B 1 05-APR-96 35542 L6661-23

ZINC, DISSOLVED mg/L 6010 < 0.0030 0.0030 0.020 U 1 05-APR-96 35542 L6661-23

Antimony mg/I 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35543 L6661-23

Arsenic mg/I 6010 0.0067 0.0030 0.010 B 1 24-APR-96 35543 L6661-23

Lead mg/L 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35543 L6661-23

Selenium mg/L 6010 0.0032 0.0030 0.0050 B I 24-APR-96 35543 L6661-23

Thatli um mg/L 6010 < 0.0050 0.0050 0.010 U 1 24-APR-96 35543 L666123
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

client Sample ID: BOH8G2 LAL Sample ID: L6649-8

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96

Matrix: Water Analytical Batcb ID: 032496PM-418.1

QC Group: 418.1 TPH_35184 Dilution Factor: 1

PRACTICAL DATA

CONSTITUENT RESUT QuANTITA.O..LIIT QuAL...ER(s)

TRPH <1.00 1.00

0133



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOH8FO LAL Sample ID: L6661-8

Date Collected: 19-MAR-96 Date Received: 22-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

-'"PRACTICA DATA
CONSTITUENT EU Q TA N Q.AL.FIER(s) ;. ... 0

TRPH <1.00 1.00

0134



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID:
Date Collected:
Date Analyzed:
Matrix:
QC Group:

Method Blank
N/A
24-MAR-96
Water
418.1 TPH_35184

LAL Sample ID: 35184MB

Date Received: N/A
Date Extracted: 24-MAR-96

Analytical Batch ID: 032496PM-418.1
Dilution Factor: 1

.......PRACT ICA . .....DATA ....

C6&STTTUENT RESULT QUANTITATI3 L ...T .UA .FE()
A "mg/L mgY&yt/L '3

TRPH <1.00 1.00
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LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH

client Sample ID: 0H8G2 LAL Sample ID: 35184MS

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96

Matrix: Water Analytical Batch ID: 032496PM-418.1

QC Group: 418.1 TPH_35184 Dilution Factor: 1

RACTiCAL DATA

CO$STIT'UENT , RESULT~ QUANTITATIoNsIkIT QUALflR~SW) r~*

TRPH 2.60 1.00

0136



£0CKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOH8G2 LAL Sample ID: 35184MSD
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH 35184 Dilution Factor: 1

PRACTICA DATA

CONSTITUENT RESULT QUANTITATON LIMIT QUALIFER(s)

TRPH 2.59 1.00

0137



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH

Client Sample ID: Lab Ctrl Sample LAL Sample ID: 35184LCS

Date Collected: N/A Date Received: N/A

Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96

Matrix: Water Analytical Batch ID: 032496PM-418.1

QC Group: 418.1 TPH_35184 Dilution Factor: 1

"M PRACTTCAL .D"*A

COS\TETREUT QUANTITAT~IN LII ULIIR

mg/L m/

TRPH 2.52 1.00

0138



IOCKHEED ANALYTICAL SERVICES

PATRIX SPIKE DATA SUMMARY
TOTAL PETROLEUM HYDROCARBONS BY FTIR 

-

-18.1 TPH

Client Sample ID: BOHBG2 LAL Sample ID: 35184MS

Date Collected: 18-MAR-96 Date Received: 20-MAR-96

Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96

Matrix: Water Analytical Batch ID: 032496PM-418.1

QC Group: 418.1 TPH_35184 Dilution Factor: 1

ns tu tAd ed once n, ati '2 cr

TRPH 2.49 0.320 2.60 92-

0139



iO cKHEED ANALYTICAL SERVICES

MATRIX SPIKE DUPLICATE DATA SUMMARY

TOTAL PETROLEUM HYDROCARBONS BY FTIR

418.1 TPH

Client Sample ID: 801102 LAL Sample ID: 3SlB4MSD

C i t a p-I: B H G Date Received: 20-MAR-96
*1)-.MAR'-96Date Collected:

Date Analyzed:
Matrix:
QC Group:

24-MAR-96
Water
418.1 TPH_35184

Date Extracted: 24-MAR-96

Analytical Batch ID: 032496PM-418.1

Dilution Factor: 1

... . '...

Constituent Added
C mg/L

TRPH 2.49

,.C~Q Limitto2590trix Spike 6411

~Concentrat.Of Recovery P KRD

2.59, 91 0. 20 64-114

0140



LOCKHEED ANALYTICAL SERVICES

LCS DATA SUMMARY
TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: Lab Ctrl Sample LAL Sample ID: 35184LCS
Date Collected: N/A Date Received: N/A
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1

QC Group: 418.1 TPH_35184 Dilution Factor: 1

Spike LOS L<jf Li I
CnttntAdded Concentration % '~V

/2.4 2.52 1041Re14

TRPH 2.49 2.52 101 64-114
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LOCKHEED ANALYTICAL SERVICES

OTL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8G2 LAL Sample ID: L6649-4
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

PRACTICAL DATA
,CONSTITUENT RESULT QUANTWTATION LIMIT QUALIFIER(S)

mOilan mgGL

Oil and Grease 6.11 5.00

0148



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8FO LAL Sample ID: L6661-4
Date Collected: 19-MAR-96 Date Received: 22-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

PRACTICAL.. hDATA
CONSTITUENT RESULT QUANTITATION LIMIT QUALIFIER(s)

Oil and Grease <5.00 5.00

0149



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: Method Blank LAL Sample ID: 35188MB

Date Collected: N/A Date Received: N/A
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

pRAcTICAL: DATA

CONSTIUNT RESULT QUANTITATIN LIMIT QUAI FER(d)

mO/L a Geemg/L

Oil and Grease <5.00 5.00

0150



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: 80H8G2 LAL Sample ID: 35188MS
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

PRACtICAL DATA
CONSTITUENT RESULT QUANTITATION LIMIT' QUALIFIER(s)

mg/L mgad s 1

Oil and Grease 189 5.00

015i



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8G2 LAL Sample ID: 35188MSD
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

PRACTICAL
CONSTITUENT RESULT QUANTITATION LIMIT U

Oil and Grease 187 5.00

0152



LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

client sample ID: Lab Ctrl Sample LAL Sample ID: 35188LCS

Date Collected: N/A Date Received: N/A

Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96

Matrix: Water Analytical Batch ID: 032596AM-413.1

QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

PRACTICAL DATA

CONSTITUENT RESULT QUANTITATIo LIJtIMIT QWALtFER

Oil and Grease 186 5.00

0153



LOCKH EED ANALYTICAL SERVICES

MATRIX SPIKE DATA SUMMARY
OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOHSG2 LAL Sample ID: 3518SMS
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

QC 9Limits ;

e Matrbx Spike
C titutdd Ccentrat ion Concetration ' /

.Oilm/g/ L and Greae 2ec.overy Recovery

Oil and Grease 200 6.11 189 _91 78-110

0154



LOCKHEED ANALYTICAL SERVICES

MATRIX SPIKE DUPLICATE DATA SUMMARY
OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8G2 LAL Sample ID: 35188MSD
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

Matrix spike
Spike Duplicate . .

Const.tuen Added Concentration Recvery RPD RPD ." ecoexy

Oil and Grease 200 187 90 1 20 78-110

0155



LOCKHEED ANALYTICAL SERVICES

LCS DATA SUMMARY
OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: Lab Ctrl Sample LAL Sample ID: 3518CS
Date Collected: N/A Date Received: N/A
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: f32596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

Spike :: :LOS LOS I QO Limtte
Constituent Added Concntrat ion %

mg/L mg/L Recovery

Oil and Grease 200 186. 93 7C-110

0156



LOCKHEED ANALYTICAL SERVICES

Client Sample ID: BOH8G2

RAD DATA REPORT (ra01)

Bechtel Kanford, Inc. * Richland, WA

Bechtel Hanford Project (Prd-ject BECHTEL-HANFORD)

LAL SampLe 10: L6649-13

Date Collected: 18-MAR-96

Matrix:

SDG:

Date Received: 20-MAR-96

Water Login Number: L6649

LK6649/LK6661

Consti'tuent ..-. .:.:, .Anatyged -aIc .

Ac-228(Ra-228)
Co-58
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-59
Pb-212
Pb-214(Ra-226)
Ra-226(GAMMA)
Ru-106
U-235(GAMMA)
Gross Alpha
Gross Beta
Sr-89,90

25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
09-APR-96 GR ALP/BETA LAL-0060 35168
09-APR-96 GR ALP/BETA LAL-0060 35168
03-APR-96 SR-89/90 LAL-0065_35403

Aativtty Error .MDA

10 25. -39.
-0.4 6.8 8.9
-0.2 3.9 9.5
0.4 5.4 9.2
-9.2 7.7 39.
-6.5 6.7 40.
-2. 15. 19.
-0.5 8.6 19.
-3. 11. 15.
42. 15. 18.
-30 130 190
-38. 31. 99.
22. 31. 42.
2.5 2.9 4.7
764. 42. 4.4
233. 12. 0.93

Page 1

DataQual Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

C pCi/L
C pCi/L

pCi/L

0 16 1



Client Sample ID:

Date Collected:

Matrix:

SDG:

Consti tuent

LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

SOH8G2 LAL Sample ID: L6649-22

18-MAR-96 Date Received: 20-MAR-96

Water Login Number: L6649

LK6649/LK6661

- AnalyZed Batch

09-APR-96 TRITIUM(H3) LAL-0066_35178

Activfty , Ertor:. MDA DataQuat Units

5820 520 240 pCi/L

Page 2
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Client Sample ID: BOH8FO

LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * RichLand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

LAL Sample ID: L6661-13

Date Collected: 19-MAR-96

Matrix:

SOG:

Date Received: 22-MAR-96

Login Number: L6661Water

LK6649/LK6661

Constituent .

Ac-228(Ra-228)
Co-58
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-59
Pb-212
Pb-214(Ra-226)
Ra-226(GAMMA)
Ru-106
U-235(GAMMA)
Gross Alpha
Gross Beta
Sr-89,90

Ar... yzed Batch Actiity: Erro MA

25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063_35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
09-APR-96 GR ALP/BETA LAL-0060 35168
09-APR-96 GR ALP/BETA LAL-0060 35168
03-APR-96 SR-89/90 LAL-0065_35403

1.6
-0.6
-0.3
0.9
-0.9
-0.3
2.
-0.2
4.4
16.4
-34.
-25.
-11.
1.4
3.8
0.22

9.9
1.0
1.8
2.8
5.5
3.8
11.
2.2
6.1
6.8
68.
12.
15.
1.8
1.7
0.59

18.
3.3
4.4
3.6
15.
15.
15.
7.0
8.9
8.7
110
39.
27.
3.0
2.6
1.0

Page 3

DataQuat Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCl/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

01 6 3

C



Client Sample ID: BOH8FO

Date Collected: 19-MAR-9

Matrix: Water

SDG: LK6649/L

Constituent ...... : y

LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0i)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

LAL Sample ID: L6661-22

6 Date Received: 22-MAR-96

Login Number: L6661

K6661

'Zed Batth. Acv Error MDA.

09-APR-96 TRITIUM(H3) LAL-0066_35178 400 220 240

Page 4

0164

H-3

DagtaQuat. Uni ts

pCi/L



ISOTOPES DILUTION RECORD

Secondary/Working Level Dilution

Date: LLL Preparer's Name:

Pipet Check / Balance Wt. Check Done (

Diluent used: - -.. a C I'

. Isotope #1:lf37

Diluted Source ID (log#): I 2B-2

A: Source activity: to & 3fC kca# E % &

B: Amount of source transferred: 0 2 n

C: Total amount of dilution: / 0 C

D: Isotope activity (A*B/C): / 17  /

II. Isotope #2: (C -C

Diluted Source ID (log#): -r225-

E: Source activity: 99 U 9  d1C44 A

F: Amount of source transferred: 0 2-

G: Total amount of dilution: /0 0 nt

H: Isotope activity (E*F/G): I 6

Dilution Log Book ID: 2< 353 7

Reviewed by: Date:

0 20 3



ISOTOPES D[LUTION RECORD

Sepndary/Working Level Dilution

Date:Lti[3 Preparer's Name:t Il 0h(

Pipet Check / Balance Wt. Check Done (4

Diluent used:

I. Isotope # :1:

Diluted Source ID (log#): 9225z-2-3

A: Source activity: g 3 Ip riw casJ ctazec&d ft'y'

B: Amount of source transferred: 2 f q

C: Total amount of dilution: L

D: Isotope activity (A*B/C): IN (66 Z-

II. Isotope #2:

Diluted Source ID (log#): 2 I

E: Source activity: Ll7tPt&aMnt

F: Amount of source transferred:

G: Total amount of dilution: 0 tlf

H: Isotope activity (E*F/G): ?t 622 f

-K Dilution Log Book ID:_T2- -33- 7?

Reviewed by: Date: 4

0204
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PROJECT

p
xtcc. rY A -t;-7 4 Co - 6 o

Notebook No. 3
Continued From Page

'' F ' I i i I I r f I 'A 1

ISOTOPES DILUTON RECORD

Secpndary/Working Level Dilution

Date: 4 L3Preparer's Name:

Pipet Check / Balance Wt. Check Done (j) 37777

Diluent used:-

I. isotope #1: (2 - 37 t' C'TS

Diluted Source ID (log#): Sr/ 2 22 -3

A: Source activity: 0ca (n'z LW ft C H-

B: Amount of source transferred: 3 13

C: Total amount of dilution: JL0-3
D: Isotope activity (A*B/C): 2

I. Isotope #2 0 - 60 2 -

Diluted Source I (log#): 7 25

: Source activity: 2t0 S 7C FowUd

F: Amount of source transferred:

G: Total amount of dilution: /Q0 r -

H: Isotope activity (E*F/G): 0 - (7j -(2 I

Dilution Log Book ID: 92 -353- ' V

Reviewed by: Date:

I 1 I I I I I I I I I I I I I I I I I ContinuedonPage

Read and Understood By

Os.W le," nrln
U_ Signed 4d

I _J

__V * -
n ") ri r

0 D20e q
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuclide Cs-137
Half Life: 30.0 ± 0.2 years
Catalog No.: 7137
Source No.: 389-21-2
Dam aisdom of Sdssicn

a. M&W of solutio:
b. Chetmcal form
c. Carrier content
d. Density:

Customr: LOCKHEED ENGINEERI
P.O.No.: 06LABI036
Reference Date: September 1 1991
Contauned Radioacuvity: 1.002

4.9523
CsC in 0.1N HCI
None added
0.9996

NG & SCIENCES Co.

12:00 PST.

xmi.

sam/mi a 20'C.

None detected

Ramd "a-ba
Now

0.202

Meiod of Calismsy

Weighed diquots of the soiution were assayed using gamma Iucuoay:

Energy pak(s) mtegrted under

Branching ratio(s) used:

662

0.8521

WA
ISwarPS PRODUCrS LABORATORIES
18W o. Kwy1011- SnI.
Bamwok, csanffai- 915
(81) 43 -70W0

I QUALMT coNTRoC
t10

U Z7~

oc/puam.

Kav.

tsm my@ per dec&y.

/

Uncartmity of smomm amet
a. Sysnteac uncertainty in insrument calibration: 1.0%
b. Random uncertansty in ay: ±1.1%
c. Random uncetainty in waighing(s): ±0.4%

d. Total uncertainty at the 99% confidence level: ±2.5%

MISr Taubmility
This calibratia is iuqpkidy traceable to the Nafnal Instinte of Standards and Technology.

Nlekm
1. Nuce dm we takes fom *Table of Isotopes', Seveah Edition, edited by Virginia S. Shirley.
2. IPL paU4iSmi s in an NIST inmasument &ssurnc program to -esaish and mintin implicit
traomlay for a muntr of nuclids based on the blind assay(and later NIST cerfication) of Standard
Referso Matials. (As in NRC Regulatory Guide 4.15)



Ouritv aie manufacturer stazes :nat activities otner tran max o: me z:-ncfal r. .cio.
and at is daugnter nuclides i anv were estimateo. kncvn to ::e

In 1 .. 1- eu :0 Of nco 2Zr

(23 less ;an at t-e orincical Crvieoual to

(3) t of me orncioal activity

The activity of impurity I1) is not (2) is not 13) is not
inciuded in the quoted figures of the principal activity

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activuty had a standard error (sm) not greater than 0 . 42%
(The 99.7% confidence limits are given by t(smi where t is obtained fram the student l factor
for the degree of freedom In-1)).

The maximum uncertainty due to the assessable systematic errors Idilution. counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + 6 - '. These have been estimated not to exceed

% 7r %

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Etsm at the 99,7%
confidence limits and the worst case estimate of the systematic errors ( +6. -6 ' )
The overall uncertainty is therefore calculated on the basis of + [t(smi +6. - (t(sm) +6]

and is +3 5 % -3 5 % of the quoted ralicactive concentration.

Decay Schemes This standardization is based on the following assumptionts of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical Carrier content per gram of solution: Other components:
Composition
of Solution 30 micrograms cobalt 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared May3 1 , 1991

ApprovalSignature 7C5

Revised I/" 121



vj'tjtZ:: jO0,.

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
Dsnr'tionuctde Cobalt-60 Hatll-e 5.271 years

Nominals ct'v'ty 110 n n ue

Nominal votum. 1in mpouie/botenumber 2506-2

Measurement Activity of principal radionuclide

Actavity p;e grim of this Sout.on

LCohA t-60

atO400hOUrsPSTOn April 2, 1991

Activity of daughter radionuclide

The ptincual activity was accompanied at the quoted time by

iuii1i Pr grain

of the d.ughtet nuctide

Total mass of this solution

APPROX. 5 - gr"'

Method of measurement

The activity of the primary solution was measured using
an ionization chamber.

The activity of the dilution was measured using gamma
spectroscopy.

0 21 3

.1
"I

Useful Life This radionuctide hfs decayed through half givea sine it was obtained by EASL-LV

We tewnowntnd that this solution should hot be used after January 2000



Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be.

(1) _ _ _ _ _ _ _ _ _ _ _ less than of the principal activity

(2) less than of the principal activity(23 equal to

(3) lessthan % of the principal activityequal to

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than ± I.42
(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error 1 4 6 - 5 '. These have been estimated not to exceed

. 1 or-

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error [t(sm) at the 99.7%
confidence limits and the worst case estimate of the systematic errors ( + 6. - 6' 1
The overall uncertainty is therefore calculated on the basis of + [t(sm) + J] - [t(sm) +5]

and is 3. 5 % of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in these assumptions or the ,
assumption of quoted half-life have been included in the statement of accuracy above).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition.

Chemical Carrier content per gram of solution: Other components:
Composition
of Solution 30 micrograms cobalt 0.1 M HC.

Preservative:

Remarks

Date Certificate Prepared ay 31 1991

Approval Signature ,A *

Revised 1 /84 0 21
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CERTIFICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuclide Ca-137
Half Life: 30.0 ± 0.2 years
Catalog No.: 7137
Source No.: 389-21-2
Dscription of Saaioni

a. Mass of solution:
b. Chemical form:

c. Carrier content:

d. Density:

Radintive Deghtes

Rajincldi Concentration

Method of Calibratica

Customer LOCKHEED ENGINEERING & SCIENCES Co.
P.O.-No.: 06LAB1036
Reference Date: September 1 1991 12:00 PsT.
Contained Radioactivity: 1.002 ;0-

4.9523
CsC in 0.1N HCI
None added
0.9996

sum/wIG 20C.

None detected

None

0.202 Aci/gm.

Weighed aliquots of the solution were assayed using gamma spectrometry:

Energy peak(s) integrated under

Branching ratio(s) used: 0.8521 8a* ay& pe decay.

Uncertainty of Meawrciat
a. Systematic uncertainty in instrument calibration: +1.0%
b. Random uncertainty in assay: +1.1%

c. Random uncertainty in weighing(s): ±0.4%

d. Total uncertainty at the 99% confidence level: +2.5%

NIST Tracedily
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notal
1. Nuclear data were taken from 'Table of Isotopes", SeVenth Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

I[SGOP PRODUCME -LABORATORME
1800 No. Kyo- SIree.,
Butbmk, Califoeis 91504
(818) 843 - 7000

QUALITY CONW

662 Key.

0215



AR ,( j - t( O Continued From Page

Svecondar/Workina Level Dilution

Date:L/ h [3 Preparer's Name: ..- Wfl c

Pipet Check / Balance Wt. Check Done (4

[0
6;?

(-SI

Diluent used: a - I t hc

. Isotope #1:0(-(11 ==z9 175? C'

Diluted Source ID (log#): 9f 22!54&55

w9- uec~

Z sO9

A: Source activity: IY- ) tJnu vt & C if
B: Amount of source transferred:,01 tt

C: Total amount of dilution: O M- -

D: Isotope activity (A*B/C): / 1 ?b

II. Isotope #2: 0 -60

Diluted Source ID (log#):

E: Source activity: . lo 17

-K Dilutlo

F: Amount of source transferred 2 ht

G: Total amount of dilution: 10 q

H: Isotope activity (E*F/G): 0 ? 2 0a707,/kL o9).p

n Lng Bk ID:T 2

1I1 L LI- I Continued on Page

iThate4 L) (IYnAs)
df

Read and Understood By

Date Signed Date

0218

Reviewed by: Date 3

U Signed

PROJECT

ISOTOPES DILUTION RECORD



11

C

0

I. III
ILI

T

- - -

I _

- a - il

1C-

- - - - -

- - -I

- - - 14Z - -D -)

omwwiog
oM&NAmo

(Uranium Standard)

Ufa

*{R

. ................................................. 0.00102, 10.0 2 t.%
(a-0.0 .. 5 .d28)

adiunt (calculated) ........I......................3.52 x 108" WL~j

N

N is refrence nteral was prepared by milling and blending NBL CRM 6-A Pitchblende Ore (67.91 ± 0.05 Wt.%
* Uo) withsilica(99qS1.)toobtain a uniform mixture of desired uranium concenlration. Characterization and

O erifcationanalyses for uranium coment were performed on ten (10) units selected from the packaged final product.

- certifledvauelistedaboveisespreswedinemso9.conidencelimits.definedsl± 1s t.where isthepooled
,eanofthetnasuremenldatas is the pooled standard deviation of the pooled mean. andf is the Students tvalue

rtheindicated degrees of frcdon fdA and at the 5% ,ignificance level (a.

t

EFERENCE METHODS OF ANALYSIS: Spectrophotometry verified with NBIL Uranium Oxide (U,0,) ad
luorimetry venfird with NBL CR M 112-A Uranium Metal.

Calculation is based on the radium/uranium ratio of 3.44 x .0 'g Ra/g U for NBL CRM 6-A Pitchblende Ore.

(I, V 7 1 / 'q 5 1pl. 0le4- (j

! ____A 3.5 , 0  A,

7.sary it, CarltoDngissaArt; ~ ~ ~ ~ ~ ...r.II..O ir 1 MCI

e 3.2a to 1113 i Ma
ILIS

I - II i tabd'St y

N Neu Nrunswirk #ab ratorg
erftifieb Reference Materitals

/ ertifirate of Analizis

CRM 105-A

Pitchblende Ore - Silica Mixture

)4I

I I

CD
0,

(4

X

70

A

I I



PROJECT (nrb.ss /tiedFm g

Isotope:

Parent Barcode Numbe

Vendor or Certificate

Diluted Source Logbo

Balance Verification?:

Diluent Used:

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

.D. # of Parent Standard:

ok I.D. #:

*Diluent:

Density of diluent (g/mI):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / cl:

f: Activity of Dilution (a * b / d):

A b,-Qg\ AA S--9o

AAoo3O jo
Awh-2..v1/ x P- 3 y too-
/QVh- '2V /I~ x I. <AYy1/ 190
S;.V-V 1MS-sr sge4C ti?G
Am-2Wt F-O2s2-Co0-4

4.y.-jo gL6-LV 22- 7a--z 2

$, | 0 '? t 0 3- '
763 /t

Dilution

O / J) 4Wo . ,tS2SAO)Y

A6-2q 4 I - & / 4-

at I7 -7 0ko f '/, a

5r9o A-.-nL

S o -a--

00

qo

/A

9r V- 9o

9- 1 ( .//

Dilution Logbook I.D. #:

Prepared By: Preparation Date: r/2 3 7

Reviewed By: Review Date: S/z4 /9.5'

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

Read and Understood By

0226
Date Signed DateSigned

r

Continued From Page

-V.
= I I I I I I I I F- I I I I I__ I 1 - I



- L,.~4M.s~A.4d ~-.. / -. - - I t'-1 * 1i- <) .4 '>- fo.'- ( VJt.J

CERTIFICATE OF CAIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241
Half Life: 432.7 L 0.5 years
Catalog No.: 7241
Source No.: 388-100-1
Decription of snilici

a. Mass of solution:
b. Chemical form:
c. Carri cotent:
d. Density:

Radincatve DWOMMns

Ra.ucen Cam~.trnai

Customwe LOCKHEED ENGINEER
- P.O.No.: 06LAB 1245

Reference Dae: November 1 1991
Containd Radioactivity: 0.997

5.0007
AmC13 in 0.5N HCl
Non added
1.0077

NG & SCIENCES Co.

12.00 Mr.

gnm 0 20-.

None daed

None detected

0.1994

Mathbd Of c~larcina

Weighed aliquots of the solution were assayed using a liquid acmninsln a e.

Uncateity ato M as cat
a. Sysamic uncertainty in insrumflt calibratim. 12.0%
b. Rarmw uncertainty in sy: ±0.7%
c. Rano uncertainty in weighings): ±0.0%
d. Total uncertary at ths 99% confdene level: ±2.7%

NIsr Tmalhy
This calibration is minety trumebis to the National losaituts of Stand" ani d To.cknolgy.

1. Nud don r takw h fica " of look"% SaveSh Editin edited by Virginia S. Shdy.
2. IPL participates in sa NIUST nwasurement amsurane prograns to esablih and mainwin implicit

tracrhslty for a number of nuclides, based on the bhod aray(datr NIUST ceaniicadon) of Standard
Rdwefe. Materials. (As in NRC Regulatory Guide 4.15)

low mo. "y stuad..
a 91504

QIU8 343 -00 ' __ __ __
0227

, , yl W ,

A zk A -
QtMUW COMMOL



'ci)

Radionuclide

Source identification

Source description

Solution composition

Mass

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring instrument

Strontlum-90

4919-0

Solution in NLST bormilicate-glas ampoule or

Strontium-90 plus yttrium-90 plus approximately
95 sg each of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric ac 0

Approximately 5.0 graus

4.514 x 101 Bq e

1200 EST August 1, 1990

1.05 percent M

None observed 0)

None observed (S)

25 t0.2 years 0

4w$ liquidscintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
-wary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Notes on back

02 2 9

THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National 3lnztitute of £tanbarbs & Qecljnologp

Qertificate

Standard Reference Material 4919-G
Radioactivity Standard

.1-QI,



I

Radionuclide Am-241
Half Life: 432.7 ± 0.5 years

Catalog No.: 7241

Source No.: 388-100-1
Descripin of Solutisn

a. Mass of solution:

b. Chemical form:
c. Carrier content:

d. Density:

Radidnipmpriies

Raioative Dauhtes

Rawionndea Cnknccattim

Method of Calibtatios

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

RNO.No.: 06LAB1245

Reference Date November 1 1991 12:00 Mr.
Contained Radioactivity: 0.997 A

5.0007
AmCI3 in 0.5N HCl
None added

1.0077

9m*.

psadl 0 200C.

None detected

None detected

0.1994 pci/pm.

Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Unertuinty of Measuruint
a. Systematic uncertainty in instrument calibration: 2.0%

b. Random uncertainty in assay: +±0.7%

c. Random uncertainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence level: 2.7%

MIST Theufility
This calibration is implicitly traceable to the National Institute of Standards and Technology.

Notes
1. Nuclear data were taka fron *Table of Isotopes', Seventh Edition, edited by Virginia S. Shirley.
2. IPL participate& in an NIST memremeut assurance program to establish and maintain implicit

traceability for a numbw of nuclides, based on the blind asaay(and later NIST certification) of Standard
Reference Materials (Asin NRC Regulatory Guide 4.15)

ISarore PRODUCn LABORATORIES
180D No. Keysino Seet.,.
B8rb)k, 00orni0 9150_-
1818) $43 - 7000

QAIdTY CONT'ROL

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION



CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Sr-90
Half Life: 28.5 ± 0.2 years
Catalog No.: 7090
Source No.: 388-99-2
Description of Sotikon

a. Mass of solution:
b. Chemical form:
c. Carrier content:
d. Density:

Radinimpurifim

Radioactive Daughters

Radinuclide Canoeecatimn

Method of Callfrntinm

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245
Reference Date: November 1 1991 12:00 PST.
Contained Radioactivity: 1.018 pa.

5.0012
SrCI2 in 0. IN HCI
None added
0.9996 gram/mi a 20-C.

None (Y-90 daughter in equilibrium)

Y-90 daughter in equilibrium

0.203 ACilgrw.

Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncutainty of Measurem-nt
a. Systematic uncertainty in instrument calibration:

b. Random uncertainty in assay:
c. Random uncertainty in weighing(s):
d. Total uncertainty at the 99% confidence level:

±1.5%
+0.5%
+0.0%
+2.0%

NIST Tracebility
This calibration is implicitly traceable to the Nationai Institute of Standards and Technology.

Notes
1. Nuclear data were taken from *Table of Isotopes", Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

Soreg RODCTSLABORAIORIES

1MSfl84i CalfOmi 904- 0 2 3 2
I - , a..

A14kA 1

QTIAilff CONIROL
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Dilution Source Information

Isotope:

Parent umber

Vendor or Certificate l.D. # of Parent Standard:

Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

t4-.iy)

A.- z41
(29.1 I)

O0 KS

92B-353-A -c 4-Of1i-TL-I

aeJ Age.'.

I.
I.- -

L
ri

-

-

Date Signed Date

0 23 3

- .. ..-- - . .--- 'S 555 **6 - - -

I R A403

Dilution

Diluent: I " Mo- t 10 t 15r CartwC Qc

*Density of diluent (g/ml): I. o9 g/mli
C ' L% wj/t.O '

a: Parent Specific Activity: 1oo0. 4 I 7.7. pCi/g - i/ /96

b: Amount of Source Transferred: 4.6-1 4.04,5 g

c: Total amount of Dilution: 500.01 g

d: Total Volume of Dilution: 'A.S ml
AA-WA Wj I - 10

e: Activity of Dilution (a b / ci: e.((o 8.% pCilg @ I/s 96

f: Activity of Dilution (a * b / d): 8.40 R-51 pCi/mi

Dilution Logbook I.D. #: 94- OGI U , -

Prepared By: Preparation Date: I t5l%

Reviewed By: Review Date: 5'

'II the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a Jume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density corenien is necessary.

Signed

SECOI'AR /WORKING LEV
STANDARD DILUTION RECORD

Head and Understood By

!age



INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: .9 -Vendor: .PL

Activity of Standard Received: S= - uCi Vendor I.D. # --

Weight of Standard Received (g): 5.oot2. g LAL 1,D. I

Standard Activity (pCi/g): Z.0% V; pCi/p NIST Traceable? yes

Halflife in Years or Days: 243.1 yrs Certificate #: 38 -89 - 2.

Reference Date: i\/ / Receiver's Name: 5REE.

Date Received: I -/ 31

Primary Dilution

Balance Verification?: ___

Diluent Used: I g IflO . (I.o.io

a: Decay Corrected Standard Activity (pCi/g): 1p-?44 E5 pCi/g (9 IN%

b: Weight of the Source Transferred (g): 4. g

c: Total diluted weight (g): 100.O.%

d: Total Diluted Volume (ml) 317. 19 mL

e: Activity of Dilution by Weight (pCi/g) [a * b / c I: 125.0pCi/g p / 53

f: Calculated Density of Solution (g/ml) [c/ d]: - 'Z 9t p/ml

g: Activity of Dilution by Volume (pCi/mL) [e * f): 9399. 6 pCi/mL

h. Dilution Logbook I.D. #: 9A . ol-.. B.- I

Prepared By: Preparation Date: 1I5/9(

Reviewed By: Review Date: t C

Purity/Cross Check Performed By: Check Date:

Signed Date Signed Date
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

H--

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

Dilution

*Diluent: 1.0 8 N3o

*Density of diluent (g/ml): 1.0.5Q

a: Parent Specific Activity: !Ii 2S.

b: Amount of Source Transferred: (0.0Z.

c: Total amount of Dilution: 109.-10

d: Total Volume of Dilution: 1O -/l

e: Activity of Dilution [a * b / c]: ( -9

f: Activity of Dilution (a * b d): 51 4 -6

Dilution Logbook I.D. #: D .. .

se - I- -9 - Z.

94 - 0(/r'T- 1 3- I

1.O0 WNQ816

g/ml

pCi/g (a 1151%

g

ml

pCi/g

pCi/mi

23 - I

Prepared By: 4-j 0S9 & Preparation Date:

Reviewed By: Review Date: 1 C 'i L

'if the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit sourca

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

Read and Understood By

Signed Date Signed

0 2 3 5
~7 -

L.~.
-

Date

Dilution Source Information
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Date: =- IP Preparer's Name: .L. Q t

Pipet Check / Balance Wt. Check Done ('4

Diluted Source ID (1og#)q I- 210

Diluent used: N C

A: Source activity: 2/100 /i

B: Amount of source transferred: /0) -3236

C: Total amount of dilution: Zoo -a z9

D: Activity of dilution (A*B/C): 223b o

E: Density of Diluent: - 00 t

t F: Activity by volume (D*E): 2 14 dl e /4

Dilution Log Book ID: %- 92 - 3-

Reviewed by: Date: 17/73

I 1 I
- I - I - I- - i-I-c -

U

I I
11111
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QY:
q. I -

-.-. Lu I I go 2

- 1,47 - I

PON 0-LP46"6
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jq 1 n nued on Page

S)Read andnderstoodSy

Date SgnedDa

0123a"7

rtiu 40-..

V~~Th (~ Signed Ci
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Radionuclide

Source identification

Source description

Solution composition

Mass

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule (')

Strontium-90 plus yttrium-90 plus approximately
95 Ag each of non-radioactive strontium and'
yttrium per gram of 1-molar hydrochloric ickt2

Approximately 5.0 grams

4.514 x 103 Bq g-

1200 EST Augnst 1, 1990

1.05 percent (

None observed 0)

None observed (5

28.5 ± 02 years ()

41rp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
wary, 1991

William P. Reed, Acting Chief
Ofice of Standard Reference Materials

*Notes on back

THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH IS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National ?hnttitute of btanbarbsu & ecijnologp

(Certificate

Standard Reference Material 4919-G
Radioactivity Standard

kA O't4
V

0243



NOTES

(1) Approximately five milliliters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead oxide content

other heavy elements

Solution density is 1.014 t 0.002 g/mL at 21.5 OC.

(3) The overall uncertainty was formed by taking three
standard deviations of the mean, or approximations

a)
b)
c)
d)
e)
f)

liquid-scintillation measurements
gravimetric measurements
dead time
background
detection efficiency
decay-scheme data

g) half life
h) radionuclidic impurities

16.5 0.5 mm
0.60 t 0.04 mm
less than 2.5 percent
less than 0.02 percent
trace quantities

times the quadratic combination of
thereoC for the following:

0.01
0.05
0.10
0.01
0.30
0.10
0.01
0.10

percent
percent
percent
percent
percent
percent
percent
percent

0-

(4) The limit of detection for photon-emitting impurities is:

0.01 y s'g' between 50 and 1900 keV.

(5) The limit of detection for alpha-particle-emitting impurities is:

0.05 a sg-.

(6) NCRP Report No. 5 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G

0244



NOTES ON THE USE
OF

STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are made
by volume, the density given on the certificate can be used to compute the activity per unit volume.
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled tc
get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that
evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier solution containing approximately I mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsior
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillatior
vials that cover a range of sample-solution masses should be prepared and monitored over several
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss o
low-energy beta particles can be computed using the integral-discriminator-extrapolation technique
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing techniqut
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as EST
CST Subtract 1 hour
MDT Subtract 1 hour
NW Subtract 2 hours
PDT Subtract 2 hours
PST Subtract 3 hours

UTC Add 5 hours

0245



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Sourc

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

Diluti

'Diluent:

*Density of diluent (g/ml): . on-

- a: Parent Specific Activity: (0ao .

b: Amount of Source Transferred:

C: Total amount of Dilution:

V Total Volume of Dilution: ; n c.

e Activity of Dilution [a * b / ci:

P Activity of Dilution (a * b / d):

Qoution Logbook 1.. #: LA

By:red B

Reviewed By:

ItNu dkent remains unchanged from the diluent used for the dil
ten be rformed without a density conversion. If the diluent ch

Stgned Date

SA 00 4 G

9 1 - az.5- .o -2 -

ion

4cC(

A g/ml

.3 pCi/F'

Z.ot g
03.4.3

o ml

40 4, pCi/g S i/ /90

# pCi/mI

L. .. o -77- .. 9

Preparation Date:

Review Date: ____

ution source, then a weight dilution of a volume unit source

anges, a weighted proportion density conversion is necessary.
Riead anu understood Sy.

Date

Information

<'- 9 0

11
Continued From Page

-

--

-

IV6'
Signed
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U.S. Environmental Protection Agency
Environmental Monitoring Systemi Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
Desritotmatrcnue Tritium (H-3) .1.1 12.43 years

NoiMm* t.ty 1 10 nano",.

Nominal volume mm moule/botle U 2606-1

Measurement Activity of principal radionuclide

Aatfity "t ram of thI sotition

of.

*iO4WhOusflso., June 3, 1992

Activity of daughter radionuclide

The pcnc..t activity was .ccompan'.d tthe qvoted I"@ by

IZZID [zeJ Pee gram

.4 th. aughtew uoude

Total mass of this solution

P P R O X. 5 ' 0 rna

Method of measurement

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technology (NIST).

Useful Life
This ra nucide has decayed tug, hait f 4s since was Wban.4 by EMSL.tV

We retblnd that th Sution shsd not be gnd after 3ecember 1999.

0255



4r)zi,
U.S. DEPARTMENT OF COMMERCE

National Institute of Standards & Technology
Gaithersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass Approximately 5.0 grams

Source composition Hydrogen-3 in water

Reference time 0700 EST June 3, 1992

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

NIST DATA

810.5 Bq g4

0.64 percent (U*.

None observed (4

47r8 liquid-scintillation counters
calibrated with SRM 4926D

12.43 t 0.05 years <5

EMSL DATA

810.3 Bq g'

4.3 percent (3)

None observed

Liquid-scintillation
counting

-0.05 percent (6)

For the Director,

Gaithersburg, MD 20899
January 1994

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

*Notes on next page

0256
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

Vendor or Certificate .D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

A -5 L

-Vi I

ves

Diluent Used:

*Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution la * b / cl:

f: Activity of Dilution (a * b / d):

Dilution Logbook I.D. #:

o.9Y~7 g/ml

2.190 pCi/,-,

so ml

4.C Gpciy'

4-0

5- &7Z1 - 1-7- 1

A. ~)I. /0/
Prepared By: Q Preparation Date:

Reviewed By: Review Date:

If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volsne urit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conve!sion is necessary.

Read and understood By

Signed Date Signed 0 9O~t9,

\(

Dilution

pCi/mi 5xvqres

n .- ~J I

--

--- -

Continued From PagePROJECT



PROJECT a- -< Continued Frvm Peg.

INITIAL STANDARD DILUTION RECORD

Isotope:

Activity of Standard Received:

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

.It uCi

5 g

12. 4 yrs

cAcoo, c./fl-

Vendor:

LAL l.D. #:

ICT Traceable ?

Certificate #:

Receiver's Name:

Date Received:

Standard information:

Signed Date 0 't4 - Signed Date

A C 52-99

le.

Z69k4- I

$gJu \~tet

Primary Dilution -

Balance Verification?: foi

Diluent Used: fUF As-rm flfK WV beae i

* Decay Corrected Standard Activity (pCi/g): -Ci/g 4

b. Weight of the Source Transferred (g): 4. 9 9

c: Total diluted weight (g): 49 . 3 77

d: Total Diluted Volume (mL) mL

a: Activity of Dilution by Weight (pCi/g) (a * b / c 1: Q I 90 pCi/

f: Density of Solution (g/ml) [c / dl: 0, 9 777 7 g/mL

g: Activity of Dilution by Volume (pCi/mL) [ * f1: 9 /9O pCi/mL tp / /g-

h. Dilution Logbook I.D. #: 0. AL--W S -- 2 -

Prepared By: / &.a paraton Date: 21ns

Reviewed By: Review Date: t

U
Purity/Cross Check Performed By: Check Date:

fl' - conflnued rromnPage A IPROJECT
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Radionuclide

Source identification

Source description

Volume

Radioactivity concentration

Reference time

Overall uncertainty

Measuring instrument

Half life

Hydrogen-3

SRI 4927-D

3H-water flame-sealed in
NBS glass ampoule (I)-

3 mL

6.286 x 10 5 Bq g'1

1200 EST January 1, 1989

0.82 percent (2)

4rB liquid-scintillation
counter (

12.43 * 0.05 years (

This Standard Reference Material was prepared in the Center for Radiation Research,

Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
January, 1989

Stanley D. Rasberry, Chief -

Office of Standard Reference Materials

*Notes on back

0259

National Intitute of £aanbarbz & Erccfjnologp

Certificate
Standard Reference Material 4927D

Radioactivity Standard

0//- /IP



NOTES

(1 Ampoule contains approximately three milliliters of solution. Ampoule
specifications:

body diameter
wall thickness
barium content

lead oxide content
other heavy elements

16.5 ± 0.5 mm
0.60 ± 0.04 mm
less than 2.5 percent
less than 0.02 percent
trace quantities

The overall uncertainty was formed by taking three times the quadratic
combination of standard deviations of the mean, or approximations
thereof, for the following:

a) n - 6 gas counting measurements
b) gram-mole measurements
c) extrapolation and length-

compensation in gas counting
d) liquid-scintillation intercomparison

of 1961 and 1978 standards
e) half-life correction for A - 10.5 years

0.05 percent -
0.08 percent - so

0.05 percent

0.10 percent
0.23 percent

(3) The master solution for SRM 4927-D was the sam e as for the 1978
standards, SRM 4927-B, described in reference (4). The 1985 and 1989
standards were also intercompared by liquid-scintillation counting and
were found to agree to within 0.1 percent.

(4 Unterweger, M.P., Coursey, B.M., Schima, F.J., and Mann, W.B., Int. J.
Appl. Radiat. Isot., 31, 611 (1980).

For further information please contact J.M Calhoun at (301) 975-5538.

4927-D -

0260

(2)
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SECONDARYIWORKING LEV
STANDARD DILUTION RECORD

Dilution Source Informatoni

.. 3Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

SI. 0tL5

M .7-

Dilution

'Diluent:

*Density of diluent (g/ml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / ci:

f: Activtty of Dilution (a * b / d):

Dilution Logbook I.D. #:

Prepared By:

Reviewed By: t

-. wAJ I w.a-

g/ml

3 3 - -v 7.3-a 1 -P-/A .p -1"/,er? / Y

1.0 g

150 mI

Z2.-2- L/s. pCi1g9zV, 139744

72-. V pCi/mi P - 7./9(

94 - 01--77- g9V I

Preparation Date:

Review Date:

U
'if the diluent remains unchanged from the difuent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

Hoad ana unaersto 8?

IbJEdT

Ir
k

-t

Date Signed
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Date
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Golder Associates Inc.

4104-148th Avenue, NE
Redmond, WA 98052
Telephone (206) 883-0777
Fax (206) 882-5498

May 17, 1996

sociates

Our ref. 943-1610.127.0400
94-1610/0/516

CH2M Hill
1022 Lee Blvd.
Richland, Washington 99352

ATTENTION: Ms. Jeanette Duncan

RE: TRANSMITTAL OF DATA VALIDATION PACKAGE,
CONTRACT NO. MSH-SWV-315905

Dear Ms. Duncan:

This letter is to transmit the following data validation package:

100-NR-2
Groundwater
Sampling Round 9

Data Package

LK6649-LAS

Analyses

General Chemistry, Inorganics,
Radiochemistry

Please call if you have any questions.

Sincerely,

GOLD ASSOCIT

Thomas M. Stapp
Project Manager

Enclosures

p:\etviros\whc\dv\dptran. kr

OFFICES INAUSTRALIA, CANADA. GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES

SAE#

B96-089

A2

"4



MEMORANDUM

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record - May 24, 1996

FR: Heidi Gregerson, Golder Associates Inc.

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE
LK6649-LAS (943-1610.127 6649GEN.NR2)

INTRODUCTION

This memo presents the results of data validation for the analysis indicated below on data
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is
provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOH8G3 FIELD SPLIT WATER
BOH8F1 FIELD SPLIT GENERAL CHEMISTRYWATER
B0H8G2 FIELD SPLIT SEE ATTACHMENT 4 WATER
BOH8FO FIELD SPLIT , WATER

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met

Completeness. The data package was complete for all requested analyses. A total of four
samples were validated in this data package with a total of 30 determinations reported, 27
of which were deemed valid. This results in a completeness of 90%, which meets the 90%
objective of the work plan.



Analysis: GENERAL CHEMISTRY

Detection Limits. Detection limit goals were met for all sample results, with the exception
of TRPH for samples BOH8FO and B0H8G2. The CRDL for oil and grease method 413.1 is
not specified in the data validation procedures.

MAJOR DEFICIENCIES

The following major deficiencies were identified during data validation which required
qualification of data as unusable:

Holding Times

The holding times for nitrite-N and ortho-phosphate were exceeded by greater
than twice the limit and the associated samples were qualified accordingly.
Attachments 2 and 5 provide a summary of data qualifications applied and
supporting documentation.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data:

Holding Times

The holding times for nitrate-N, nitrite-N, and ortho-phosphate exceeded the
control limit. Attachments 2 and 5 provide a summary of data qualifications
applied and supporting documentation.

DATA REPORTING

- Sample analysis and validation for ortho-phosphate, nitrate-N, and nitrite-N
was requested for informational purposes only as stated in the validation
services request document.

Sample results reported as less than or "<" by the laboratory have been
qualified as undetected (U) on the laboratory results form. See Attachment 3.

FIELD QC

- Samples BOH8G3, B0H8F1, BOH8G2, and B0H80 were identified as field splits.
The associated samples are in another sample delivery group, therefore, the
RPDs will be evaluated in the final summary report.

2 .&quIsd 4(67

Data Packaee ID: LK6649-LAS



Analysis: GENERAL CHEMISTRY

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7,1994; Westinghouse Hanford Company, Richland, Washington.

OP3
3

Data Packaae ID: LK6649-LAS



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

001



WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

0P -



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS

00 3



WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

.00-1
gcuisc4 t4(4

SDG: LK6649-LAS REVIEWER: DATE: PAGE 1_OFI
Heidi Gregerson 5-15-96

COMMENTS: GENERAL CHEMISTRY

- COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

NITRATE-N J ALL SAMPLES HOLDING TIME
____________EXCEEDED

BOH8G3 HOLDING TIMENITRITE-N UJ BOH8GZ EXCEEDED

NITRITE-N UR BOH8FI HOLDING TIME
BOH8FO EXCEEDED BY

GREATER THAN
TWICE THE LIMIT

ORTHO-PHOSPHATE BJ BOH8G2 OLDING TIME

ORTHO-PHOSPHATE UR/Bj BOH8G3 HOLDING TIME
BOH8F1 EXCEEDED BY
BoH8FO GREATER THAN

TWICE THE UMIT



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS



Validated Data Summary, Data Package: LK6649-LAS
Sample # BOH8G3 BOHMFP BOH8G2 B0H8F0
Date 3/18/96 3/19/96 3/18/96 3/19/96
Location 199-N-54 199-N-25 199-N-54 199-N-25
Depth
Type Water Water Water Water
Comments Field Split Field Split Field Split Field Split

Parameter Units Results Q Results Q Results Q Results Q
CHLORIDE MG/L 23.000 9.100 23.000 7.800
FLUORIDE MG/L 0.007 U 0.500 0.007 U 0.470

NITRATE-N MG/L 5.200 J 200.000 j 5.200 j 3.000 j
NITRITE-N MG/L 0.002 UJ 0.002 UR 0.002 UJ 0.002 UR

ORTHO-PHOSPHATE MG/L 0.002 UR 0.067 BJ 0.029 BJ 0.088 BJ
SULFATE MG/U 270.000 140.000 270.00 130.000

CONDUCTIVITY uS/CM 990.000 530.000
OIL & GREASE MG/L 6.110 5.000 U

TOTAL RECOVERABLE PETROLEUM HYDROCARBONS MG/L 1.000 U 1.000 U
The decimal places shown do not reflect the precision reported by the laboratory.

UWvtzcL (KC
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOH8G3 iDate Collected: 18-MAR-96

Matrix: Filt H20 Date Received: 20-MAR-96

Percent Solids: N/A

Constftuent Units Method Ru:ProecA
Reporting Qualifier(s) 'Anayzed BatchIID $ampteIID

-' Limit'

Chloride mg/L 300.0 23. 0.020 21-MAR-96 35076 L6649-23

Fluoride mg/L 300.0 < 0.007 0.10 U 21-MAR-96 35078 L6649-23

Nitrate-N mg/L 300.0 5.2 0.020 21-MAR-96 35080 L6649-23

Nitrite-N mg/L 300.0 < 0.002 0.010 _Wd 21-MAR-96 35083 L6649-23

Ortho Phosphate mg/L 300.0 < 0.002 0.10 25-MAR-96 35085 L6649-23

Sulfate mg/L 300.0 270 0.10 21-MAR-96 35087 L6649-23

0x

* 010

eCQISCJ uY14i
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOH8F1 |Date Collected: 19-MAR-96

Matrix: Filt H20 Date Received: 22-MAR-96

jPercent Solids: N/A

Constituent Units Method Result Project aDatt LASA
t' Reporng Qualfir(sS Anyzed Batchjzo SatPae|..

Lmt

Chloride mg/L 300.0 9.1 0.020 26-MAR-96 35223 L6661-24

Fluoride mg/L 300.0 0.50 0.10 25-MAR-96 35225 L6661-24

Nitrate-N mg/L 300.0 200 0.20 )W1:10) 26-MAR-96 35227 L6661-24

Nitrite-N mg/L 300.0 < 0.002 0.010 yW 26-MAR-96 35229 L6661-24

Ortho Phosphate mg/L 300.0 0.067 0.10 25-MAR-96 35231 16661-24

Sulfate mg/L 300.0 140 0.10 26-MAR-96 35233 L6661-24

.01.1



LOCKHEED ANALYTICAL SERVICES

Sample Results

I I I
Client Sample ID: B0H8G2 jDate Collected: 18-MAR-96

Matrix: Water fDate Received: 20-MAR-96

i i
IPercent Solids: N/A

constituent . . its Method Result Proe ata Date LAS LAs
nReporting pualfier(s. Analyzed atchw adptJVo

tiit~. 2-,jt :

Chloride mg/L 300.0 23. 0.020 21-MAR-96 35075 L6649-3

Fluoride mg/L 300.0 < 0.007 0.10 U 21-MAR-96 35077 L6649-3

Nitrate-N mg/L 300.0 5.2 0.020 JK4 21-MAR-96 35079 L6649-3

Nitrite-N mg/l 300.0 < 0.002 0.010 21-MAR-96 35082 L6649-3

Ortho Phosphate mg/L 300.0 0.029 0.10 21-MAR-96 35084 L6649-3

Sulfate mg/L 300.0 270 0.10 21-MAR-96 35086 L6649-3

Conductivity us/cm 9050 990 1.0 12-APR-96 35253 L6649-12

012 elG/c1 /L



LOCKHEED ANALYTICAL SERVICES

OTL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8G2 LAL Sample ID: L6649-4
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

- PRACTICAL DATA
CONST 'TUENT . ESULT QUANTITATION LIMIT" QUALIFIFR()

oi Gg/.1

Oil and Grease 6.11 5.00

11~sW/
013



LOCKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOH8G2 LAL Sample ID: L6649-8
Date Collected: 18-MAR-96 Date Received: 20-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

CT TENT R 00 (AT 1.00TAtZON 4LIMI QAZFZER s

TRPH <1.00 (.A 1.00

014



LOCKHEED ANALYTICAL SERVICES

Sample Results

[Client Sample ID: BOHFO Date Collected: 19-MAR-96

IMatrix: Water Date Received: 22-MAR-96

Percent Solids: N/A I

Constituent Unt e~dRst ae

Chloride mg/L 300.0 7.8 0.020 26-MAR-96 35222 L6661-3

Fluoride mg/L 300.0 0.47 0.10 25-MAR-96 35224 L6661-3

Nitrate-N mg/L 300.0 3.0 0.020 26-MAR-96 35226 L6661-3

Nitrite-N mg/L 300.0 < 0.002 0.010 We 26-MAR-96 35228 L6661-3

Ortho Phosphate mg/L 300.0 0.088 0.10 25-MAR-96 35230 L6661-3

SuLfate mg/L 300.0 130 0.10 26-MAR-96 35232 L6661-3

Conductivity us/cm 9050 530 1.0 12-APR-96 35253 L6661-12

R a

U;.
Ba-

021

Reportind Qualfiergs)
Units Method Result

,Apal(yzei. db
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LOCKHEED ANALYTICAL SERVICES

OIL AND GREASE - GRAVIMETRIC METHOD
413.1 OIL AND GREASE

Client Sample ID: BOH8FO LAL Sample ID: L6661-4
Date collected: 19-MAR-96 Date Received: 22-MAR-96
Date Analyzed: 25-MAR-96 Date Extracted: 25-MAR-96
Matrix: Water Analytical Batch ID: 032596AM-413.1
QC Group: 413.1 OIL AND GREASE_35188 Dilution Factor: 1

PRACTIC7-Lje, DATA :,
CONSTITULT QUANTITATIOt LIMIT QU

Oiland tGreas/ mg/<.00 Q I00

Oil and Grease <5.00 I)' 5.00

6l- -



LO CKHEED ANALYTICAL SERVICES

TOTAL PETROLEUM HYDROCARBONS BY FTIR
418.1 TPH

Client Sample ID: BOHSFO LAL Sample ID: L6661-8

Date Collected: 19-MAR-96 Date Received: 22-MAR-96
Date Analyzed: 24-MAR-96 Date Extracted: 24-MAR-96
Matrix: Water Analytical Batch ID: 032496PM-418.1
QC Group: 418.1 TPH_35184 Dilution Factor: 1

.................._ 4J.4A- . ...U..
CNE T L T Q OUALZFIER(s)

TRPH <1.00 I 1.00

PSI2



ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 1

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), duplicate
sample(s).

Preparation and Analysis Requirements
0 One water and one filtered water sample were received for LK6649 and analyzed in

batches 320 bh, 320 bh1 and 320 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOH8G2 L6649-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8G3 L6649-23 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
I_ I Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8G3 L6649-12 DUP 9050 Conductivity

Holding Time Requirements
* All samples were received within method-specified holding times with the following

exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate.

Method Blanks
* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
0 All Internal Quality Control were within acceptance limits.

Kay McCann April 19, 1996
Prepared By Date

019''~Y



Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample(s), matrix spike sample(s), duplicate
sample(s).

Preparation and Analysis Requirements
* One water and one filtered water sample were received for LK6649 and analyzed in

batches 320 bh, 322 bh1 and 322 bh2 for selected analytes as requested on the chain
of custody. Quality control analysis was performed on the following samples:

Client ID LAL # Method

BOH8FO L6661-3 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

BOH8F1 L6661-24 MS, DUP 300.0 Chloride, Fluoride, Nitrate as Nitrogen,
Nitrite as Nitrogen, Orthophosphate and Sulfate

B0H8F0 L6661-12 DUP 9050 Conductivity

Holding Time Requirements
* All samples were received within method-specified holding times with the following

exceptions which are flagged with an "H": Method 300.0 Nitrate as Nitrogen, Nitrite
as Nitrogen and Orthophosphate.

Method Blanks
* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
* All Internal Quality Control were within acceptance limits.

Kay McCann April 19, 1996
Prepared By Date

020
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Lockheed Analytical Services Log-in No.- L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 4

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 418.1

Analytical Batch 032496PM-418.1

NOTE: Client sample B0HBG2 (L6649-8) was the native sample used for the Matrix
Spike (MS) and Matrix Spike Duplicate (MSD).

The samples were extracted and analyzed within the required holding time on March 24,
1996. All initial and continuing calibrations met criteria. Total Recoverable Petroleum
Hydrocarbon (TRPH) was not detected in the Method Blank (MB). The compound recovery
of TRPH was within QC limits in the MS, MSD and Laboratory Control Sample (LCS). The
Relative Percent Difference (RPD) between the MS and MSD recoveries was within QC limits.

Analytical Method 413.1

Analytical Batch 032596AM-413.1

NOTE: Client sample BOH8G2 (L6649-4) was the native sample used for the MS and
MSD.

The samples were extracted and analyzed within the required holding time on March 25,
1996. Oil and Grease was not detected in the MB. The compound recovery of Oil and Grease
was within QC limits in the MS, MSD and LCS. The RPD between the MS and MSD
recoveries was within QC limits.

Prepared By April 26, 1996
Patricia Lonergan



Page 1 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST _______________

Collector Company Contact Telephone 0 Priority

7r A_1 IAr1. / A - J. V. Borghese (509) 373-4790 U Normal

Project Designation Sampling Location SAP No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896"09
Ice Chest No. Field Logbook No. Method of Shipment

e C/OE Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W .-- 6(1C0--3_ Q 2 0 q653 (o 1-3_
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4-C H2SO4 HCI Cool 4-C HNO3 Cool 40C None

Type of Container* PIG PIG G G P PIG G PIG

No. of Container(s) 1 1 4 4 1 S 1 1

Special Handling and/or Storage '6  A r
Maintain samples between 20 C and 60 C. Volume 5OOmL 500ml. 1L IL .-42 iL SOOmL 20ml.

ICP 1 Oil and TPH Conduc- . 2 Tritium - Activity
Metals - Grease - (Total)- tivity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAU
IUnfiltered)

Sample No. Matrix' Date Sampled Time Sampled - --

BOH8FO - W >

SPECIAL INSTRUCTIONS Matrix'
CHAIN OF POSSESSION Sign/Print Names ,1 IC Anions - 300.0 - Cl. F. NO2, N03, P04, S04 (Unfiltered) S -$sil
Relinquished BDate/Time O00 R B 69e Dateffme SE - Sd

-. '2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec SO - Soid
0L - Oilg

pmDate/Time t Received By Date/Time Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for A M M
ealinuih By nformation only. The ERC Contractor acknowledges that the 48-hour holding DS: Oain SoSi,

elquished ByDate/Time Received By Date/Time time will not be met. OL - 0. LkM.

a"~ nq 

- w .W

-Relinquished By Date/Time Received By Date/Time L w vqaa
X - ot11

LABORATORY Rec ved By Title Date/Time
SECTION

FINAL SAMPLE Disposal Method Disposed By Pa e/Time
DISPOSITION



Page 2 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround
C Priority

Collector Company Contact Telephone
J. V. Borghese (509) 373-4790 U Normal

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
Ice Chest No. Field Logbook No. Method of Shipment

%C_ /:J?- Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed Wfi o q-0-o6q -~3 & Q9653 13
Possible Sample Hazards/Remarks Preservation HN3 Cool 40C

Type of Container PIG PIG

No. of Container(s) 1

Special Handling and/or Storage
Maintain samples between 20 C and 60C. Volume SO5mI SOOmL

ICP -3
Metals -

SAMPLE ANALYSIS 6010A
(TAL)
(Fit. radi

Sample No. Matrix- Date Sampled Time Sampled _ - -- - -

BOH8F1 W 5W s-

SPECIAL INSTRUCTIONS Ma"x
CHAIN OF POSSESSION Sign/Print Names "3 IC Anions - 300.0 - Cl, F, N02, N03, P04, S04 IFiltered) S -SM

Relinquished By Date/Time UOC( F iv Date/Time 00 so s

nAG- <a G WR/9y) - Refer to Activity Scan on page 1 of 2. SL O.
Wdpc W - Wat

l I . Date/Time Q,*,d3 Received By Date/Time Sample analysis for N02, NO3, and P04 by EPA 300.0 is being requested for A -

'S/l/~ 2 A _ _information only. The ERC Contractor acknowledges that the 48-hour holding DS - Oa, Sooi
elinquished By Date/Time Received By Date/Time time will not be met. DL Dut tkuid,

T V i.
W W.

- Relinquished By Date/Time Received By Date/Time Lv -qu

LABORATORY Recejyed By Title Date/Time
SECTION I/-..g/r .

FINAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION



Page _1_ of 2-
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

L ~Data Turnaround
0 Priority

Collector Company Contact Telephone Pority
. 4A2z. /n v- k 1 J. V. Borghese (509) 373-4790 Normal

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089
Ice Chest No. Field Logbook No. Method of Shipment

6)91&M S . -/ dbrd-' Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W16-0-0609-331- &Wo 1693103
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4-C H2SO4 HCI Cool 40 C HNO3 Cool 40 C None

Type of Container PIG P/G G G P PIG G P/G

No. of Container(s) 1 1 4 4 1 9 1 1

Special Handling and/or Storage Volume f2LV 5,41
Maintain samples between 20C and 60C. SOmL 5OOmL 1L 1L #S~mL 1L SOOmL 20mL

ICP .1 Oil and TPH Conduc-, '2 Tritium - Activity
Metals - Grease - (Total) - tivity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL)
(Unfiltemrdi

Sample No. Matrix' Date Sampled Time Sampled - -

BOHSG2 W I C- t._

SPECIAL INSTRUCTIONS Ma'
CHAIN OF POSSESSION Sign/Print Names 1 IC Anions - 300.0 - Cl, F, N02, NO3, P04, S04 (Unfiltered) s -$oil

SE . SrdirIIn
Relinquished Byt, , Date/Time Xj Date/Time / 50 SO

"2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec St - Souw

Re e Date/Time o Received By Date/Time Sample analysis for N02, NO3, and P04 by EPA 300.0 is being requested for 0 :04
4 ' %-C 'information only. The ERC Contractor acknowledges that the 48-hour holding OS - ornsd

elinquished By Date/Time Received By Date/Time time will not be met. - DI. Liqd.
W -Twit,*

Relinquished By Datef/ime Received By Date/fime L LktMv I vegettion,
X - o0r

LABORATORY Received By Title Date/lime
SECTION .I-k 0 2 0

FINAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION



Pge 2of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Page 2 of 2

Data Turnaround
01 Priority

Collector Company Contact Telephone Normay
A- / hWJ. V. Borghese (509) 373-4790 U Norma

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089
Ice Chest No. Field Logbook No. Method of Shipment

$hnpe9To sr EC - /;e-4- Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W\M%-O -O&W O(3-'; &_9qo956 03 2
Possible Sample Hazards/Remarks Preservation HN03 Cool 4C

Type of Container P/G P/G

No. of Container(s)

Special Handling and/or Storage
Maintain samples between 20C and 60C. Volume 5OmL SOOmL

ICP -3
Metals -

SAMPLE ANALYSIS 601OA
(TAL)
(Filltrdl

Sample No. Matrix Date Sampled Time Sampled

BOH8G3 W 3 -/"j'6 ' __

CANOPOSSINSPECIAL INSTRUCTIONS Mtu'x.
CHAIN OF POSSESSION Sign/Print Names -3 IC Anions - 300.0 - Cl, F, N02, N03. P04, S04 (Filtered) s-Relinquished By D aTm Dat/Time1WSE -s Se"n"A4...im - W sewd
Relinqushed Date/Tim RDe-i Refer to Activity Scan on page 1 of 2. St - sIW.
W is edDate/Time OCCJ eceived By Date/Time Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for A 011

-J information only. The ERC Contractor acknowledges that the 48-hour holding os * Drum Scjis'Relinquished By Date/Time Received By Date/Time time will not be met. DL - DruN Liquid
T * Tissue

IL LqiRelinquished By Date/Time Received By Date/Time V . * i
X - Oth..

LABORATORY Received By Title I Date/Time
SECTION ... $ ; .-. -

FINAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: (00 H7.ta 9 DATA PACKAGE: LQ.. (o- 4
VALIDATOR: * ~- LAB: L(ADKIEP I DATE: C/i5'7(
CASE: ISDG:

ANALYSES PERFORMED

Anions= O TOC O TOX XTPH-419.1 Alkalinity

O Armmansa 0 ODJCOD 0 Chloride E Chrominu-VI O pH 0 NO/NO,

0 Sulfate 0 TDS 0 TKN 0 Phosphate 0 0

o 0 0 0 0 0

SAMPLES/MATRIX gOM(,S 9O 0\ I 4.h9I . )ZY /lrc-

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . Yes No N/A

Is a case narrative present? . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes N/A
Comments:

Al0Ic(A CA odA L

.027
A-23



WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes

Are initial calibration results acceptable? . . . . . . . . . . Yes

Was a calibration check performed for all applicable analyses? Yes

Are calibration check results acceptable? . . . . . . . . . . . Yes

Comments:

4. BLANKS
Were laboratory blanks analyzed? . . . . . . . . . . . . . . . Yes

Are laboratory blank results acceptable? . . . . . . . . . . . es

Were field/trip blanks analyzed? . . . . . . .. . . . . . . . Yes

Are field/trip blank results acceptable? . . .. . . . . . . . Yes

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? . . . ..es

Are spike recoveries acceptable? . . . . . . . . . . . . . . . es

Were LCS analyses performed at the required frequency? . . . e

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes

Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency? . . . . . . . . . . ....

Are laboratory duplicate sample RPD values acceptable? .
Are field duplicate RPD values acceptable? . . . . . . . . . . es

Are field split RPD values acceptable? . . . . . . . . . . . . Yes

A-24

No

No

No

No

No
No
No

No

No
No

No

No

A

, A
N/A

N/A

N A

(A

N/A

N/A

N/A

N A
N/A

No N/A
No N/A
No
No



WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments:

nn, 0 - S\? 1 67 , "R O-e 1o0t- e\
be o on WalVUo in ZAAE\'s 9(\'
7. ANALYTE QUANTITATION

Was analyte quantitation performed properly? . . . . . . . . . Yes No

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested ana

Are results supported in the raw data? .

Are results calculated properly? . . . .
Do results meet the CRDLs? . . . . . . .

Comments:

\. O tQ iS (Ne se . mt 0.

(4a %flO1 ' fAB (n n
nrx- HA A . e-11 :S

A-25

yses? . . . . . .(i9j No N/A
. .Yes No OP"
. . Yes No N A
.. Yeso 0 N/A

nC) ( -TI ('~ n %2octTVAkU bc&Sn8+CsJ~

,025



HOLDING TIME SUMMARY

50G: (( q- > VALIDATOR: ?DATE: PAGE _ O

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

Rnwns 3/lt( 3/1

4 CZ. Anons c qsgUt qz_ __ __

Ogh-Crems 3S14/(5 /z5/7 3;/9/ 7 nor
T K4 d 3qu s%3zqq/c Zz/% (z ( _i_____

6OI FO (Arnons // -4 __ _/__ 

\ ____ 3(9/% q/iz% n___ ___ ____

Od+irecsc g/ 1F9/% 4/tG/ s/ 6/(a (__ (p u

____ -__-( _ S v( /t c/g/%& 3/Z4/1A7 S 5 NeQjg os 01 L/ Z7 -

w

e,



MEMORANDUM

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record May 16, 1996

FR: Heidi Gregerson, Golder Associates Inc.

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
LK6649-LAS (943-1610.127 66491NO.NR2)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is
provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA
BOH8G3 FIELD SPLIT INORGANICS WATER
BOH8FI FIELD SPLIT WATER
B0H8G2 FIELD SPLIT SEE ATTACHMENT 4 WATER
BOH8FO FIELD SPLIT WATER

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results.

Completeness. The data package was complete for all requested analyses. A total of four
samples were validated in this data package with a total of 88 determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the work plan.



Data Package ID: LK6649-LAS

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification
of data.

REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev.
2, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.

2

Analv-,is: INORGANICS



ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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WHC-SD-EN-SPP-002, REV.2

Glossary of Inorganic Data Reporting Qualifiers.

B - Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

U - Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not -
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

BJ - Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

J - Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.
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SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: LK6649-LAS REVIEWER: DATE: PAGE 1 OF 1
H. Gregerson 5-16-96

COMMENTS: INORGANICS

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

NO SAMPLES
QUA LIFIED
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Validated Data Summary, Data Package: LK6649-LAS
Sample # BOH8G3 B0H8F1
Date 3/18/96 3/19/96
Location 199-N-54 199-N-25
Depth
Type Water Water
Comments Field Split Field Split

Filtered Filtered
Parameter Units Results Q Results Q

ALUMINUM(DISSOLVED) MG/L 0.036 U 0.036 U
BARIUM(DISSOLVED) MG/L 0.066 B 0.037 B

BERYLLIUM(DISSOLVED) MG/L 0.001 U 0.001 U
CADMIUM(DISSOLVED) MG/L 0.005 U 0.005 U
CALCIUM(DISSOLVED) MG/L 140.000 23.000

CHROMIUM(DISSOLVED) MG/L 0.006 U 0.006 U
COBALT(DISSOLVED) MG/L 0.007 U 0.007 U
COPPER(DISSOLVED) MG/L 0.007 U 0.007 U

IRON(DISSOLVED) MG/L 0.006 U 0.024 B
MAGNESIUM(DISSOLVED) MG/L 22.000 5.900
MANGANESE(DISSOLVED) MG/L 0.001 U 0.022

NICKEL(DISSOLVED) MG/L 0.013 U 0.013 U
POTASSIUM(DISSOLVED) MG/L 5.000 2.700 B

SILVER(DISSOLVED) MG/L 0.007 U 0.007 U
SODIUM(DISSOLVED) MG/L 54.000 110.000

VANADIUM(DISSOLVED) MG/L 0.007 U 0.014 B
ZINC(DISSOLVED) MG/L 0.003 U 0.003 U

ANTIMONY MG/L 0.003 U 0.003 U
ARSENIC MG/L 0.007 B 0.007 B

LEAD MG/L 0.002 U 0.002 U
SELENIUN MG/L 0.003 U 0,003 B
THALLIUM MG/L 0.006 B 0.005 U

The decimal places shown do not reflect the precision reported by the laboratory.
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Validated Data Summary, Data Package: LK6649-LAS
Sample # BOH8G2 B0-8F0
Date 3/18/96 3/19/96
Location 199-N-54 199-N-25
Depth
Type Water Water
Comments Field Split Field Split

Unfiltered Unfiltered
Parameter Units Results Q Results Q

ALUMINUM(TOTAL) MG/L 0.036 U 0.330
BARIUM(TOTAL) MG/L 0.062 B 0.036 B

BERYLLIUM(TOTAL) MG/L 0.001 U 0.001 U
CADMIUM(TOTAL) MG/L 0.005 U 0.005 U
CALCIUM(TOTAL) MG/L 130.000 22.000

CHROMIUM(TOTAL) MG/L 0.013 0.006 U
COBALT(TOTAL) MG/L 0.007 U 0.007 U
COPPER(TOTAL) MG/L 0.007 U 0.007 U

IRON(TOTAL) MG/L 0.057 B 0.200
MAGNESIUM(TOTAL) MG/L 21.000 5.600
MANGANESE(TOTAL) MC/L 0.001 U 0.024

NICKEL(TOTAL) MG/L 0.013 U 0.013 U
POTASSIUM(TOTAL) MG/L 5.500 2.800 B

SILVER(TOTAL) MG/L 0.007 U 0.007 U
SODIUM(TOTAL) MG/.L 50.000 100.000

VANADIUM(TOTAL) MG/L 0.007 U 0.012 B
ZINC(TOTAL) MG/L 0.015 B 0.350

ANTIMONY MG/L 0.003 U 0.003 U
ARSENIC MG/L 0.003 U 0.006 B

LEAD MG/L 0.002 U 0.002 U
SELENIUM MG/L 0.003 U 0.005 B
THALLIUM MG/L 0.005 U 0.005 U

The decimal places shown do not reflect the precision reported by the laboratory.
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LOCKHEED ANALYTICAL SERVICES

Saniple Results

lClient Sample ID: B0HSG3 Date Collected: 18-MAR-96

[Matrix: Filt H20 jDate Received: 20-MAR-96

Percent Solids: N/A

Constituent Units 4ethd Result MDL RDL 0at& Oigution pate L A
Qua'$AnLyzed Batch ID samxple iD>

ALUMINUM, DISSOLVED mg/I 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35542 L6649-24

BARIUM, DISSOLVED mg/I 6010 0.066 0.0050 0.20 B 1 05-APR-96 35542 L6649-24

BERYLLIUM, DISSOLVED mg/L 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35542 L6649-24

CADMIUM, DISSOLVED mg/I 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35542 L6649-24

CALCIUM, DISSOLVED mg/I 6010 140 0.0090 5.0 1 05-APR-96 35542 L6649-24

CHROMIUM, DISSOLVED mg/L 6010 < 0.0060 0.0060 0.010 U I 05-APR-96 35542 L6649-24

COBALT, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35542 L6649-24

COPPER, DISSOLVED mg/L 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35542 L6649-24

IRON, DISSOLVED mg/I 6010 < 0.0060 0.0060 0.10 U I 05-APR-96 35542 L6649-24

MAGNESIUM, DISSOLVED mg/L 6010 22. 0.066 5.0 1 05-APR-96 35542 L6649-24

MANGANESE, DISSOLVED mg/I 6010 < 0.0010 0.0010 0.015 U 1 05-APR-96 35542 L6649-24

NICKEL, DISSOLVED mg/I 6010 < 0.013 0.013 0.040 U 1 05-APR-96 35542 L6649-24

POTASSIUM, DISSOLVED mg/1 6010 5.0 1.2 5.0 1 05-APR-96 35542 L6649-24

SILVER, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.010 U 1 05-APR-96 35542 L6649-24

SODIUM, DISSOLVED mg/I 6010 54. 0.039 5.0 1 05-APR-96 35542 L6649-24

VANADIUM, DISSOLVED mg/L 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35542 L6649-24

ZINC, DISSOLVED mg/I 6010 < 0.0030 0.0030 . 0.020 U 1 05-APR-96 35542 L6649-24

Antimony mg/I 6010 < 0.0030 0.0030 0.060 U I 24-APR-96 35543 L6649-24

Arsenic mg/I 6010 0.0066 0.0030 0.010 B 1 24-APR-96 35543 L6649-24

Lead mg/L 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35543 L6649-24

Selenium mg/I 6010 < 0.0030 0.0030 0.0050 U 1 24-APR-96 35543 L6649-24

ThaLlium mg/I 6010 0.0064 0.0050 0.010 B 1 24-APR-96 35543 L6649-24

01 (O



LOCKHEED ANALYTICAL SERVICES

Sample Results

IClient Sample ID: BlOH8F1 ]Date Collected: 19-MAR-96

jMatrix: Filt H20 Date Received: 22-MAR-96

IPercent Solids: N/A

Constiunt Uijt: Method rGatLt Dttutibn D LA
Oagat

SAuaL ~ 'An~lyzed Batch 1 apeI

ALUMINUM, DISSOLVED mg/I 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35542 L6661-23

BARIUM, DISSOLVED mg/I 6010 0.037 0.0050 0.20 B 1 05-APR-96 35542 L6661-23

BERYLLIUM, DISSOLVED mg/I 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35542 L6661-23

CADMIUM, DISSOLVED mg/i 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35542 L6661-23

CALCIUM, DISSOLVED mg/I 6010 23. 0.0090 5.0 1 05-APR-96 35542 L6661-23

CHROMIUM, DISSOLVED mg/L 6010 < 0.0060 0.0060 0.010 U I 05-APR-96 35542 L6661-23

COBALT, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35542 L6661-23

COPPER, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35542 L6661-23

IRON, DISSOLVED mg/I 6010 0.024 0.0060 0.10 B 1 05-APR-96 35542 L6661-23

MAGNESIUM, DISSOLVED mg/I 6010 5.9 0.066 5.0 1 05-APR-96 35542 L6661-23

MANGANESE, DISSOLVED mg/t 6010 0.022 0.0010 0.015 1 05-APR-96 35542 L6661-23

NICKEL, DISSOLVED mg/I 6010 < 0.013 0.013 0.040 U 1 05-APR-96 35542 L6661-23

POTASSIUM, DISSOLVED mg/I 6010 2.7 1.2 5.0 B 1 05-APR-96 35542 L6661-23

SILVER, DISSOLVED mg/I 6010 < 0.0070 0.0070 0.010 U I 05-APR-96 35542 L6661-23

SODIUM, DISSOLVED mg/I 6010 110 0.039 5.0 1 05-APR-96 35542 L6661-23

VANADIUM, DISSOLVED mg/1 6010 0.014 0.0070 0.050 B 1 05-APR-96 35542 L6661-23

ZINC, DISSOLVED mg/L 6010 < 0.0030 0.0030 0.020 U 1 05-APR-96 35542 L6661-23

Antimony mg/i 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35543 L6661-23

Arsenic mg/i 6010 0.0067 0.0030 0.010 B 1 24-APR-96 35543 L6661-23

Lead mg/I 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35543 L6661-23

Selenium mg/I 6010 0.0032 0.0030 0.0050 B 1 24-APR-96 35543 L6661-23

ThaLlium mg/I 6010 < 0.0050 0.0050 0.010 U 1 24-APR-96 35543 L6661-23
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LOCKHEED ANALYTICAL SERVICES

Sample Results

IClient Sample ID: BOH8G2 iDate Collected: 18-MAR-96

Matrix: Water Date Received: 20-MAR-96

IPercent Solids: N/A

CAsiun nt. Mto RfullDL RL 4  oAta DiLution" Date LACAY
QuAnjlzed Batch ID Sauple ID

ALUMINUM, TOTAL mg/L 6010 < 0.036 0.036 0.20 U 1 05-APR-96 35540 L6649-2

BARIUM, TOTAL mg/I 6010 0.062 0.0050 0.20 B 1 05-APR-96 35540 L6649-2

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35540 L6649-2

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35540 L6649-2

CALCIUM, TOTAL mg/L 6010 130 0.0090 5.0 1 05-APR-96 35540 L6649-2

CHROMIUM, TOTAL mg/L 6010 0.013 0.0060 0.010 1 05-APR-96 35540 L6649-2

COBALT, TOTAL mg/1 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35540 L6649-2

COPPER, TOTAL mg/I 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35540 L6649-2

IRON, TOTAL mg/I 6010 0.057 0.0060 0.10 B 1 05-APR-96 35540 L6649-2

MAGNESIUM, TOTAL mg/L 6010 21. 0.066 5.0 1 05-APR-96 35540 L6649-2

MANGANESE, TOTAL mg/L 6010 < 0.0010 0.0010 0.015 U 1 05-APR-96 35540 L6649-2

NICKEL, TOTAL mg/I 6010 < 0.013 0.013 0.040 U 1 05-APR-96 35540 L6649-2

POTASSIUM, TOTAL mg/L 6010 5.5 1.2 5.0 1 05-APR-96 35540 L6649-2

SILVER, TOTAL mg/L 6010 < 0.0070 0.0070 0.010 U 1 05-APR-96 35540 L6649-2

SODIUM, TOTAL mg/L 6010 50. 0.039 5.0 1 05-APR-96 35540 L6649-2

VANADIUM, TOTAL mg/L 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35540 L6649-2

ZINC, TOTAL mg/L 6010 0.015 0.0030 0.020 B 1 05-APR-96 35540 L6649-2

Antimony mg/L 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35541 L6649-2

Arsenic mg/L 6010 < 0.0030 0.0030 0.010 U 1 24-APR-96 35541 L6649-2

Lead mg/L 6010 < 0.0020 0.0020 0.0030 U I 24-APR-96 35541 L6649-2

Selenium mg/L 6010 < 0.0030 0.0030 0.0050 U 1 24-APR-96 35541 L6649-2

Thallium mg/L 6010 < 0.0050 0.0050 0.010 U 1 24-APR-96 35541 L6649-2
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LOCKHEED ANALYTICAL SERVICES

Sample Results

!Client Sample ID: BOHSFO jDate Collected: 19-MAR-96

jMatrix: Water IDate Received: 22-MAR-96

IPercent Solids: N/A

Cnstitunt Unit I ethbd Rtutt suit L DL Data Dilqtion LS, LAX LA S
' uaL aAtLyzed DStc p

ALUMINUM, TOTAL Mg/L 6010 0.33 0.036 0.20 1 05-APR-96 35540 L6661-2

BARIUM, TOTAL mg/I 6010 0.036 0.0050 0.20 B 1 05-APR-96 35540 L6661-2

BERYLLIUM, TOTAL mg/t 6010 < 0.0010 0.0010 0.0050 U 1 05-APR-96 35540 L6661-2

CADMIUM, TOTAL mg/L 6010 < 0.0050 0.0050 0.0050 U 1 05-APR-96 35540 L6661-2

CALCIUM, TOTAL mg/L 6010 22. 0.0090 5.0 1 05-APR-96 35540 L6661-2

CHROMIUM, TOTAL mg/I 6010 < 0.0060 0.0060 0.010 U 1 05-APR-96 35540 L6661-2

COBALT, TOTAL mg/L 6010 < 0.0070 0.0070 0.050 U 1 05-APR-96 35540 L6661-2

COPPER, TOTAL mg/t 6010 < 0.0070 0.0070 0.025 U 1 05-APR-96 35540 L6661-2

IRON, TOTAL mg/L 6010 0.20 0.0060 0.10 1 05-APR-96 35540 L6661-2

MAGNESIUM, TOTAL mg/t 6010 5.6 0.066 5.0 1 05-APR-96 35540 L6661-2

MANGANESE, TOTAL mg/I 6010 0.024 0.0010 0.015 1 05-APR-96 35540 1L6661-2

NICKEL, TOTAL mg/I 6010 < 0.013 0.013 0.040 U I 05-APR-96 35540 L6661-2

POTASSIUM, TOTAL mg/I 6010 2.8 1.2 5.0 B I 05-APR-96 35540 L6661-2

SILVER, TOTAL mg/t 6010 < 0.0070 0.0070 0.010 U 1 05-APR-96 35540 L6661-2

SODIUM, TOTAL mg/I 6010 100 0.039 5.0 1 05-APR-96 35540 L6661-2

VANADIUM, TOTAL mg/L 6010 0.012 0.0070 0.050 B 1 05-APR-96 35540 L6661-2

ZINC, TOTAL mg/L 6010 0.35 0.0030 0.020 1 05-APR-96 35540 L6661-2

Antimony mg/L 6010 < 0.0030 0.0030 0.060 U 1 24-APR-96 35541 L6661-2

Arsenic mg/I 6010 0.0055 0.0030 0.010 B 1 24-APR-96 35541 L6661-2

Lead mg/L 6010 < 0.0020 0.0020 0.0030 U 1 24-APR-96 35541 L6661-2

Selenium mg/I 6010 0.0045 0.0030 0.0050 B 1 24-APR-96 35541 L6661-2

ThaLlium mg/L 6010 < 0.0050 0.0050 0.010 U 1 24-APR-96 35541 L6661-2
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Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on March 20, and 22, 1996. The samples were logged in
as L6649 and L6661 and were prepared and analyzed in batches 320 btT for total
metals and 320 btD for dissolved metals.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits.

Shellee McGrath April 26, 1996
Prepared By Date
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Page 1 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Ia Data Turnaround .

'Data Turnaround

100-R-2Groudwaer Smplng -RoudS 10 N896-89 PriorityCollector Company Contact Telephone PrNormal

jg r /4 J. V. Borghese (509) 373-4790

Project Designation I Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
Ice Chest No. Field Logbook No. Method of Shipment

C/(9 . /exPP Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W -0-06(10-3-3 Q 0 q ltOK53 613
Possible Sample Hazards/Remarks Preservation HNO3 Cool 40C H2SO4 HCI Cool 40 C HNO3 Cool 4*C None

Type of Container' P/G P/G G G P P/G G P/G

No. of Container(s) 1 1 4 4 1 9 1 1

Special Handling and/or Storage Volume C
Maintain samples between 20C and 60C. 500mL SOOmL IL 1L -- 4gm 1L SOOmL 20mL

ICP . Oil and TPH Conduc-. 2 Tritium - Activity
Metals - Grease- (Total) - tivity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL)
(Unt It rad)

Sample No. Matrix' Date Sampled Time Sampled - - -- - - - - -- ---

BOHSFO W '/ $ -

C SPECIAL INSTRUCTIONS Matr
CHAIN OF POSSESSION Sign/Print Names *1 IC Anions - 300.0 - Cl, F, N02, NO3, P04, S04 (Unfiltered) s .s

SE - 5dinn
jRelinquished By Date/Time ofOO R B d! Date/Time612

Reatequishe B Reiv By <99w- t t2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec so.L ae

T 4)yDate/Time Sample analysis for N02. NO3, and P04 by EPA 300.0 is being requested for
information only. The ERC Contractor acknowledges that the 48-hour holding Ds - Wn So*s

elinquished By DatefTime Received By Date/Time time will not be met. Dr= Uq~ft
- Winp

Relinquished By Date/Time Received By DatedTime L LiQLkV -Vegeatico

LABORATORY Recved By Title Daterime
SECTION .- ,. {/ ?.

FINAL SAMPLE Disposal Method Disposed By Do c/Time
DISPOSITION



Page -2 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround
0 Priority

Collector Company Contact TelephoneNormal
in. ,-i-r /A. J. V. Borghese (509) 373-4790

Project Designation I Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
lea Chest No. Field Logbook No. Method of Shipment

$ej' jo < > / fp Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed ,)%6-0-060 - 33 aqOqc5361fl
Possible Sample Hazards/Remarks Preseation HNO3 Cool 4C

Type of Container P/G PIG

No. of Container(s) 1 1

Special Handling and/or Storage
Maintain samples between 20 C and 6CC. Volume 5OOmL 500ml.

ICP -3
Metals.

SAMPLE ANALYSIS 6010A
(TAL)
IFfltoredI

Sample No. Matrix" Date Sampled Time Sampled __ -_ _ : - -

BOHSF1 W rjc9

CHAN O POSESIO Sin/rin NaesSPECIAL INSTRUCTIONS Man.'CHAIN OF POSSESSION Sign/Print Names 3EIC Anions - 300.0- Cl. F, N02. NO3, P04, S04 (Filtered) -

Relinquished By Date/Time MO R Date/Time C 0 SE S4[mnt

,J ~ .. .- Refer to Activity Scan on page 1 of 2.
-4'p.' 9- - W wterR h GC Date/Time OX5Z Received By Date/Time Sample analysis for N02, NO3, and P04 by EPA 300.0 is being requested for A *

&V4A S g information ory. The ERC Contractor acknowledges that the 48-hour holding os Drn Sd.
elinquished By Date/Time Received By Date/Time time will not be met.d

tim wil ot e mt.T -T=u

Relinquished By Dateffime Received By Date/Time L -dLkqid
V - Veg.t~in
X - oer

LABORATORY Racay ad By Title Date/Time
SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION



-Page _,1_. of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround
0 Priority

Collector Company Contact Telephone * Normal
A-' 4 zz /o- n n h i J. V. Borghese (509) 373-4790

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089
Ice Chest No. Field Logbook No. Method of Shipment

6;0Z S Cc /hrc Federal Express

Shipped To Offsite Propert No. Bill of Lading/Air Bill No.

Lockheed &l'7t-O 690 %3j93 -403
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4-C H2SO4 HCI Cool 4-C HNO3 Cool 40 C None

Type of Container PIG PIG G G P PIG G PIG

No. of Container(s) 1 1 4 4 1 9 1 1

Special Handling and/or Storage Volume 2 d' 9 OL
Maintain samples between 20C and 60C. SOOmL SOOmL IL IL l 1L 50mL 20ml.

ICP .1 Oil and TPH Conduc-, '2 Tritium - Activity
Metals - Grease - (Total) - tivity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL)
(Unfiftered

Sample No. Matrix' Date Sampled Time Sampled -

BOHG2 W

SPECIAL INJSTRUCT-INS Maurx
CHAIN OF POSSESSION Sign/Print Names "1 IC Anions - 300.0 - Cl. F, NO2, NO3, P04, S04 (Unfiltered) s -SO

4Z SE - Sediment
Relinquished By Date/Time 1Y4R -2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec -Sw

-AC t. \M. ." w . water
Re - a - Date/lime 0706 Received By DateSme Sample analysis for N02, N03, and P04 by EPA 300.0 is being requested for 0 :0O

A -Ak

4- information only. The ERC Contractor acknowledges that the 48-hour holding Ds - 0=i sow.

elinquished By Date/Time Received By DatefTime time will not be met. L :Tiq...

Relinquished By Date/Time Received By Date/Time L -Lqtiud
X -olt

LABORATORY Received By Title Date/Time

SECTION v--'l. o
FINAL SAMPLE Disposal Method s dByteTm

DISPOSITION



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST Page 2 of 2
Data Turnaround

_______________________________________________0 Priority

Collector Company Contact Telephone * Normai

se. t- lht J. V. Borghese (509) 373-4790
Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089

Ice Chest No. Field Logbook No. Method of Shipment
Sni- / C - /4-m Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed \W%-Q-OgqO-T2- 029 _ _ 0q 5-3q
Possible Sample Hazards/Remarks Preservation HNO3 Coot 4-C

Type of Container P P/U
No. of Container(s) 1 1

Special Handling and/or Storage Volume
Maintain samples between 20C and 60C. 500mL 500mL

[CP -3
Metals-

SAMPLE ANALYSIS 6010A
(TAL)
lFitnrdl

Sample No. Matrix' Date Sampled Time Sampled -Ffltaf_ -J -

BOH8G3 W IitS 6

SPECIAL INSTRUCTIONS .M'"
CHAIN OF POSSESSION Sign/Print Names 03 IC Anions - 300.0 - CI, F, N02, N03. P04, S04 (Filtered) s -Soil

SE - Sedimnt
ReiqihdBy Date/Time (9/4/5 R (f Dtfie/7'sE - seds*I

Relinquished Bf99fDaterTime/ Refer to Activity Scan on page 1 of 2. SO- Solid
Date/Time 1 civdB Dat/i W - wator

Re'. ia-- Dt/me 0ed Date/Time Sample analysis for N02, NO3. and P04 by EPA 300.0 is being requested for A "04

/iqu/hdByt /Time Receiinformation only. The ERC Contractor acknowledges that the 48-hour holding Os : Drum Solids
telinquished By imteIme Received By Datefrime time will not be met. DL Qnni Liqis

Relinquished By Date/Time Received By Date/Time L i
L RI. 

x Oth r

) I.ABORATORiY Received By Title I Datedrime
SECTION A-4" L$ S-I'"

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION
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DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT:100 t .o I.tZ nc19 DATA PACKAGE: L(v(L1-LA-
VALIDATOR: 14G2EG7 LAB: LO aEq) DATE: 611Sjcko

CASE: SDG:

ANALYSES PERFORMED

D CLP/ICP 0 CLP/GFAA 0 CLPAIg 0 CLP/Cyanide [ 3

SW-846/ACP 0 SW-846/GFAA 0 SW-846g 0 SW-846 0
Cyanide

SAMPLES/MATRIX E0kW-7 S @oG2 I %99 4 0.. k%0 /w-rrJA'Te

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . .. . s. No N/A
Is a case narrative present? . . . . . . . . . . . . . . . . Yes No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptable? . . . . . . . . . . . . . No N/A
Comments:

021
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? .........

Are ICP interference checks acceptable?..........

Were ICV and CCV checks performed on all instruments? .

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

. . . . Yes

* . . . Yes

. ... Yes

* . . . Yes

* . . . Yes

No ii9b
No N
No A
No N A
No

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes

Are ICB and CCB results acceptable? ..... .............. Yes
Were preparation blanks analyzed? . . . . . . . . . . . . . . . Yes
Are preparation blank results acceptable?... ............ Y
Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes
Are fi.eld/trip blank results acceptable? . . . . . . . . . . . Yes
Comments:

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . Yes No

Are spike sample recoveries acceptable? . . . . . . . . . . . Yes No
Were laboratory control samples (LCS) analyzed? . . . . . . . Ye No
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No
Comments:

No
No
No N/A
No N/A

0i

No N/

N/A
N/A

N/A

:N/19
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . ...Yes No N/A
Are laboratory duplicate samples RPD values acceptable? . . . N A

Were ICP serial dilution samples analyzed? .... .......... Yes Na N

Are ICP serial dilution %D values acceptable? . . . . . . . . . Yes No N/
Are field duplicate RPD values acceptable? . . . . . . . . . . Yes No N A
Are field split RPD values acceptable? . . . . . . . . . . . . Yes No N A
Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . . . Yes No ((NA A
Are duplicate injection ?-RSD values acceptable? . .. . .. .. Yes No (N

Were analytical spikes performed as required? . . . . . . . . . Yes No 0
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes No N
Was MSA performed as required? . . . . . . . . . . . . . . . . Yes No
Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes No N/A
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . No N/A
Are all results supported in the raw data? . . . . . . . . . . Yes No N A

C.g

Are results calculated properly? . . . . . . . . . . . . . . . y . No A/
Do results meet the CRDLs? . . . . . . . . . . . . . . . . . YES) No N/A
Comments:

A-21



BOLDInG TIME SUMMARY

SOG: V(( AS VALIDATOR: CZCdir 0:K DATE: IS U. PAGE._o___
COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

As) AJ( mj tc 4/6/o T7fn t

/39/37 VIML
oo F\ ke0 "Ats 3/ml /1 17 Von

- - -/z /3

6022. S1 P) Sle)4/

60s~AE b &A4 -/ 1-4g/ 7 _____
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MEMORANDUM

TO: 100 NR 2 Groundwater Sampling Round 9 Project QA Record May 16, 1996

FR: Heidi Gregerson, Golder Associates Inc. g7

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE -
LK6649-LAS (943-1610.127 6649RAD.NR2)

INTRODUCTION

This memo presents the results of data validation for the analysis specified below on data
package LK6649-LAS prepared by Lockheed Analytical Services. Sample information is
provided in the following table.

SAMPLE ID COMMENTS ANALYSIS MEDIA

BOH8G2 FIELD SPLIT RADIOCHEMISTRY WATER
BOH8FO FIELD SPLIT WATER

SEE ATTACHMENT 4

Data validation was conducted to level C in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WI 1993). Attachments 1 through 5 provide the
following information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation
Attachment 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met.

Detection Limits. Detection limit goals were met for all sample results with the exception
of gross alpha, radium 226, ruthenium 106, uranium 235, europium 152, europium 154, and
actinium 228 for sample BOH8G2, and radium 226, ruthenium 106, and uranium 235 for
sample BOH8F. Qualification of data is not required according to data validation
procedures.

001



Analvsis: RADIOCHEMISTRY

Completeness. The data package was complete for all requested analyses. A total of two
samples were validated in this data package with a total of 34 determinations reported, all
of which were deemed valid. This results in a completeness of 100%, which meets the 90%
objective of the work plan.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification
of data as unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification
of data.

DATA REPORTING

Reported sample results which are less than the minimum detectable activity
(MDA) have been qualified as undetected (U) on the laboratory results form
(see Attachment 3).

REFERENCES

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.

WHC 1994, Environmental and Waste Characterization Analytical Data Validation,
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September
7, 1994; Westinghouse Hanford Company, Richland, Washington.

O02
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS

003



GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

U- Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). The concentration reported is the laboratory
result corrected for sample aliquot size, dilution factors and percent solids (in the case of
solid matrices) by the laboratory. The associated data should be considered usable for
decision making purposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above
the MDA. Due to a quality control deficiency identified during data validation, the
concentration reported may not accurately reflect the sample quantitation limit. The
associated data should be considered usable for decision making purposes.

J- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

UR- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

R- Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.

004



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

,003v

SDG: LK6649-LAS REVIEWER: DATE: PAGElOF_1
H. Gregerson 5-16-96

COMMENTS: RADIOCHEMISTRY

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED

NO SAMPLES QUALIFIED



ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: LK6649-LAS
Sample # BOH8G2 BOHFO
Date 3/18/96 3/19/96
Location 199-N-54 199-N-25
Depth
Type Water Water
Comments Field Split Field Split

Parameter Units Results Q Results Q
ACTINIUM-228 pCi/L 10.000 U 1.600 U

COBALT-58 pCVL -0.400 U -0.600 U
COBALT-60 pCi/L -0.200 U -0.300 U

CESIUM-137 pCi/L 0.400 U 0.900 U
EUROPIUM-152 pCi/L -9.200 U -0.900 U
EUROPIUM-154 pCVL -6.500 U -0.300 U
EUROPIUM-155 pCi/L -2.000 U 2.000 U

IRON-59 pCi/L -0.500 U -0.200 U
LEAD-212 pCi/L -3.000 U 4.400 U
LEAD-214 pCi/L 42.000 16.400

RADIUM-226 pCi/L -30.000 U -34.000 U
RUTHENIUM-106 pCi/L -38.000 U -25.000 U

URANIUM-235 pCi/ll 22.000 U -11.000 U
GROSSALPHA pCi/L 2.500 U 1.400 U

GROSS BETA pCi/L 764.000 3.800
STRONTIUM-89,90 pCVL 233.000 0.220 U

TRITIUM pCi/l 1 5820.000 400.000

The decimal places shown do not reflect precision reported by the laboratory.

rA -

iz



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOH8G2

Date Collected: 18-MAR-96

Matrix:

SOG:

LAL Sample ID: L6649-13

Date Received: 20-MAR-96

Login Number: L6649Water

LK6649/LK6661

Constituent.. nalye Sa t ....... y .o ... AA .C. Datzaudft tnitso

Ac-228(Ra-228)
Co-58
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-59
Pb-212
Pb-214(Ra-226)
Ra-226(GAMMA)
Ru-106
U-235(GAMMA)
Gross Alpha
Gross Beta
Sr-89,90

25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063-35166
25-MAR-96 GAMMA SPEC LAL-0063_35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063-35166
25-MAR-96 GAMMA SPEC LAL-0063-35166
09-APR-96 GR ALP/BETA LAL-0060 35168
09-APR-96 GR ALP/BETA LAL-0060~35168
03-APR-96 SR-89/90 LAL-0065_35403

Page 1

10
-0.4
-0.2
0.4
-9.2
-6.5
-2.
-0.5
-3.
42.
-30
-38.
22.
2.5
764.
233.

25.
6.8
3-9
5.4
7.7
6.7
15.
8.6
11.
15.
130
31.
31.
2.9
42.
12.

39.
8.9
9.5
9.2
39,
40.
19.
19.
15.
18.
190
994
42,
47.
4.4
0.93

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCI/L
pCI/L
pCi/L
pCUIL
pCi/L
pCi/L
pCi/L

C
C
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richiand, VA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOHBG2 LAL Sample ID:

Date Collected: 18-MAR-96 Date Received:

Matrix: Water Login Number:

50G: LK6649/LK6661

contjti~tt.An~~e&BathA AtMWl ~rrot MA.: Dataqt:. u6tt

09-APR-96 TRITIUM(H3) LAL-0066_35178 5820

Page 2

520 240

010

H-3

L6649-22

20-MAR-96

L6649

pCi/L

A- q(ulq(o



LOCKHEED ANALYTICAL SERVICES

Client Sample ID: BOH8FO

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

LAL Sample ID: L6661-13

Date Colltcted: 19-MAR-96

Matrix:

SDG:

Water

Date Received: 22-MAR-96

Login Number: L6661

LK6649/LK6661

cnstiuet ,naze tA.e Aci-y 46rt~ ~A~Dtaauat' ,Unitsa

Ac-228(Ra-228)
Co-58
Co-60
Cs-137
Eu-152
Eu-154
Eu-155
Fe-59
Pb-212
Pb-214(Ra-226)
Ra-226(GAMMA)
Ru-106
U-235(GAMMA)
Gross Alpha
Gross Beta
Sr-89,90

25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063_35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063735166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063735166
25-MAR-96 GAMMA SPEC LAL-0063_35166
25-MAR-96 GAMMA SPEC LAL-0063 35166
25-MAR-96 GAMMA SPEC LAL-0063~35166
25-MAR-96 GAMMA SPEC LAL-0063_35166
09-APR-96 GR ALP/BETA LAL-0060 35168
09-APR-96 GR ALP/BETA LAL-0060~35168
03-APR-96 SR-89/90 LAL-006535Z03

Page 3

1.6
-0.6
-0.3
0.9
-0.9
-0.3
2.
-0.2
4.4
16.4
-34.
-25.
-11.
1.4
3.8
0.22

9.9
1.0
1.8
2.8
5.5
3.8
11.
2.2
6.1
6.8
68.
12.
15.
1.8
1.7
0.59

18;
3.3
4.4
3.6
15-
15.
15.
7.0
8.9
8.7
110
39.
27.
3.0
2.6
1.0

pCiIL
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi IL
pCi/L

C
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra0l)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOH8FO LAL Sample ID: L6661-22

Date Collected: 19-MAR-96 Date Received: 22-MAR-96

Matrix: Water Login Number: L6661

SODG: LK6649/LK6661

09-APR-96 TRITIUM(H3) LAL-0066_35178 400 220 240

[kfiG& S/1Uj9&
Page 4

H-3 pCi/L

CbmtMient t a6'. 7 11...... _p Vfl:. Y.' ... :Data at t Units



ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Lockheed Analytical Services Log-in No.: L6649/L6661
Quotation No.: Q400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 5

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (MDAs) can be found
on the preparation sheets and calculation sheets of the attached raw data for
each method.

Holding Time Requirements

All holding time requirements were met.

Gamma Spectrometry

Analytical Method Gamma Spectrometry

The gamma spectrometry analysis was performed using standard operating procedure (SOP),
LAL-91-SOP-0063. The samples were analyzed in workgroup 35166. The instrument
calibration verification met criteria. The method blank was within OC criteria. The laboratory
control sample (LCS) recoveries were within GC criteria. The duplicate (DUP) recoveries were
within QC criteria. No re-analyses were performed.

Gas Proportional Counter

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using SOP, LAL-91-SOP-0060. The samples
were analyzed in workgroup 351 68. The instrument calibration verification met criteria. The
method blank was within QC criteria. The beta LCS recovery was within QC criteria,
however, the alpha LCS recovery was out of GC criteria. Since all other QC criteria were met
data quality is not believed to be adversely affected. The matrix spike (MS) recovery was
within QC criteria. The DUP recoveries were within QC criteria. The MDA exceeded the
reporting detection limit due to the residue weight limitations forcing a volume reduction, the
associated samples were flagged with a "C" qualifier. No re-analyses were performed.



Lockheed Analytical Services Log-in No.: L66491L6661
Quotation No.: Q400000-B

SAF: B96-089
Document File No.: 0320596/0322596

WHC Document File No.: 339
SDG No.: LK6649

Page No.: 6

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91 -SOP-0065. The samples were
analyzed in workgroup 35403. The instrument calibration verification met criteria. The
method blank was within GC criteria. The LCS recovery was within C criteria. The DUP
recoveries were within QC criteria. No re-analyses were performed.

Liquid Scintillation Counter

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 35178. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Andrea Tippett
Prepared By

April 16, 1996
Date



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 4 . page 1 of 2
G G W Data Turnaround

El Priority
Collector Company Contact Telephone p Normal

4 , T'', /A,. r1A/1., J. V. Borghese (509) 373-4790

Project Designation ' Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N B96-089
Ice Chest No. Field Logbook No. Method of Shipment

0 c - / 3.p Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed WC%-Q7O3 ~Q70'653 61-3
Possible Sample Hazards/Remarks Preservation HNO3 Cool 4-C H2SO4 HCI Cool 40C HNO3 Cool 4-C None

Type of Container' PIG P/G G G P PIG G PIG

No. of Container(s) 1 4 4 1 9 1 1

Special Handling andTor Storage
Maintain samples between 20C and 60C. SOOmL SOOmL IL 1L .. m IL 5OOmL 20mL.

ICP .1 Oil and TPH Conduc- "2 Tritium - Activity
Metals - Grease- (Total)- uvity - H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TALI
[Unfiltwrd)

Sample No. Matrixo Date Sampled Time Sampled - --- - - - - - - ---_ -

BOHBFO - W / &'9t I

SPECIAL INSTRUCTIONS M'
CHAIN OF POSSESSION Sign/Print Names *1 IC Anions - 300.0 - Cl. F. N02, NO3, P04, S04 (Unfiltered) s . s-il

sE - So4imnt
Relinquished ByDate/Time 00 A B dz Dateffime O!f7/ so sCi

c ' 2 Gross Alpha, Gross Beta, Sr-89I90, Gamma Spec a - sitdip

- Date/Time elPt 4 Received By Date/Time Sample analysis for N02, NO3, and P04 by EPA 300.0 is being requested for A 0
- -3-t/-96 information ony. The ERC Contractor acknowledges that the 48-hour holding OS -D ms

'Relinquished By Date/Time Received By Date/Time time will not be met. 01 Dn Liqtids

W - Wlu

Relinquished By DatefTime Received By Date/Time L -IQ nd
x -Other

LABORATORY Rec ved By N Title Date/Time

SECTION .. / -7

FINAL SAMPLE Disposal Method Disposed By DaeeTime
DISPOSITION



Page _1 of2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQ.UEST

Data Turnaround
13 Priority

Collector Company Contact Telephone U Normal
A 2ze IAn' nn 0.J. V. Borghese (509) 373-4790

Project Designation Sampling Location SAF No.
100-NR-2 Groundwater Sampling - Round 9 100 N 896-089
Ice Chest No. Field Logbook No. Method of Shipment

:-/ Z S - -/ ch -, Federal Express
Shipped To Offstie Propert No. Bill of Lading/Air Bill No.
Lockheed 96-0-06'IO-3Ti_ &90 931Q3
Possible Sample Hazards/Remarks Preservation HNO3 Cool 40C H2SO4 HCI Cool 40C HNO3 Cool 40C None

Type of Container P/G P/G G G P PIG G PIG

No. of Container(s) 1 1 4 4 1 1 1

Special Handling and/or Storage Volume 2,%N > 1
Maintain samples between 20C and 60C. 500mL 500mL IL 1L iimL IL SOOmL 20mL

ICP .1 Oil and TPH Conduc-, *2 Tritium - Activity
Metals - Grease - (Total) - tivity - . H3 Scan

SAMPLE ANALYSIS 6010A 413.1 418.1 9050
(TAL)
lUnfitnrd)

Sample No. Matrix" Date Sampled lime Sampled -- - - - -

BOH8G2 W l I - - Q V Z

SPECIAL INSTRUCTIONS 'ar-
CHAIN OF POSSESSION Sign/Print Names 1 IC Anions - 300.0 - CI, F, N02, N03, P04, S04 (Unfiltered) s -SO

) ISE - sedimntl
Relinquished By Date/Tme Rrj, Date/Time f-VO:.

Ac- s ey/r 2 Gross Alpha, Gross Beta, Sr-89/90, Gamma Spec S s
Re e 4 Date/Time 0906 Received By Date/Time Sample analysis for N02. NO3, and P04 by EPA 300.0 is being requested for 0 Z

2^' / information only. The ERC Contractor acknowledges that the 48-hour holding Ds Om. SOW.
'elinquished By Date/Time Received By Date/Time time will not be met.Lq

Relinquished By Date/Time Received By D-te/ime -LvqIM

LABORATORY Received By Title I Date/Time
SECTION - v - "Z-O-e, /0 y

FiNAL SAMPLE Disposal Method Disposed By Date/Time I
DISPOSITION



ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: V - - DATA PACKAGE: Uj.4*qi- ut5
VALIDATOR: G-&Jsl%0 LAB: pc%-CEPI DATE: S 01

CASE: SDG:

ANALYSES PERFORMED
~Grons ~ Suntlum-90 0 Technctiuw-99 0 Alph. S.Gcmma
lphajata SpectroCopy poctroteapy

lTomtUrmium 0 uRadun-22 Tritium a

SAMPLES/MATRIX 2 fOdF6 / Ai4Te

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . ON/A

Tecbnical verification forms present? . . . . . . . . . . . No N/A

Comments:

2. Initial Calibration . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . . .

Initial calibration acceptable? .. . . .
Standards NIST traceable? . . .. . . . .
Standards Expired? . . . . . .. ..

. .. .. . ... . .. .. A N/A

. . . . . . . . . . Yes No A

. . . . . . . . . . Yes No N

. . . . . . .. . . Yes No N
.Yes No NA

romments:

A-1



WHC-SD-EN-SPP-001, Rev. I

3. Continuing Calibration ........... .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .

Calibration check standards expired? . . ..

analysis? . . . Yes

.. Yes

. . . . . . . . Yes

. . .. . . . . Yes

. U/A

No N
No
No
No N/

Comments:.

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?

Analytes detected in method blank?
Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .
Analytes detected in field blank(s)?

Transcription/Calculation Errors? . .

O. . . . . . . . . . . . . . . []N/A

. . .. . . . . . . . Yes No N/A

. . . . . . . . . . . . Ye No N/A

.. . . . . . . . . . . Yes Na N/A
. . .. . . . . . . . . Yes No N/A

.. . . . . . . . . . . Yes No N A

.. . . . . . . . . . . Yes No N

.. . . . . . . . . . . Yes No N/A

Comments:

5. Matrix Spikes . . . . . . . . . . . . . . . . . .

Matrix spike analyzed? . . . . . . . . . ... .. .
Spike recoveries acceptable? .. .... .........
Spike source traceable? . . . . . . . . . . . . . . .
Spike source expired? .. ..... ... ...... ...
Transcription/Calculation Errors? . . . . . . . .. .

Comments:

A-2

. . . . . . ... [. N/A

. . . .No N/A

. . N/A

. . . . Yes No /A

.... Yes No .

. . . . Yes No NA

-020



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . E]N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . . N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Yes N A

US traceable? . . . . . . . . . . . . . . . . . . . . . . . Yes No

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N A

Comments:

. Che %r-eWO . . . .k.. . ... ..... ON/A

7. Chemical Recovery .. .. .. . . ... . .. .. . . ... . .... N/A

Chemical carrier added?.....
Chemical recovery acceptable? .

Chemical carrier traceable? . . .
Chemical carrier expired? . . . .
Transcription/Calculation errors?

. . . . . . . . . . . . . . es

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes

. . . . . . . . . . . . . Yes

No N/A
No N
No N A
No A
No N/A

Comments:

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . No
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No /A

Comments:

021
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9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes V~o N A
Field duplicate RPD values acceptable? . . . . . . . . . . . Yes 0 N/
Field split sample(s) analyzed? . . . . . . . . . . . . . . Yes No W
Field split RPD values acceptable? ...... . . . . . . es No A
Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes 1
Performance audit sample results acceptable? . . . . . . . . Yes No N/A
Comments:

ac. e49(7Z \n

.. C
10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . No N/A

Comments:

11. Results and Detection Limits (Levels D & E) .

Results reported for all required sample analyses?
Results supported in raw data? . . . . . . . . . . .
Results Acceptable? . .. . . . . . . . . . . . . . .
Transcription/Calculation errors? . . . . . . . . . .
MDA's meet required detection limits? . . . . . . . .
Transcription/calculation errors? . . . . . . . . . .

. . . . . . . . O N/A

. . . .(Yes No N/A
No N/A

No N/A

. . . . Yes No O

. . . . Yes NA

. . . . Yes No N

Comments: yvltt

- - - 1-

Q.n4we +
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HOLDING TIME SUMMARY

SG:lLfvL-$ VALIDATOR: kolSf I DATE: 7(/ P AGE.__oF_
COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING

ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

Miz.__- 3 t? 9e 3/zz/4 z-51,r/ T _ _e

E 3199p /t1i F// 21 C57roou
sc 90 30a ///a 1L . nort

__/ 4fos4 3IIqf% 4/9/ 4/9/ aD L nortC08Ec9Om 3/jq/%~ __2__% 3/z% 3 ;n
1r13 34 4///P/ t 63 j _____E90 -3/ j9 TO L41 /t /o q/3/q 0 3 z nby\-L
03 3/tqq4/ /q/% iq/ql/% 00i e

0
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LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Laboratory Control Sample Analysis

SDG: LK6649/LK6661

Analyte BatchjiD Date LCS Error True (%) Data
Analyzed Result 21Sigma VaLue Recovery QuaLifiers

Co-60 35166 03/25/96 206 26.1 218 94

cs-137 35166 03/25/96 190 26.3 197 96

Gross ALpha 35168 04/09/96 54.9 5.88 38.9*

Gross Beta 35168 04/09/96 42.2 3.67 41.9 101

fl-3 35178 04/09/96 3380 402 3780 89

Sr-89,90 35403 04/03/96 59.7 3.52 69.9 85

Asr-o64c4J eacvnt
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